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The Failure and Repair of the 
Winston (N. C.) Water 
Works Dam 
By J. N. AMBLER* 


During the night of Mar. 14 and the 
morning of Mar. 15 this section of North 
Carolina was visited by a rain storm, so 
prolonged and violent, that it is credited 
by the oldest inhabitants as having pro- 
duced the greatest flood in the local 
streams within their recollection. The 


Fic. 1. ViEw OF SPILLWAY PORTION OF 
WINSTON DaM, BEFORE FAILURE OF 
EARTH EMBANKMENT 


505 Pearl Streét, New York 


ment, checking somewhat for only a few 
minutes at a time, until noon. During 
the morning hours there were a number 
of showers of the heaviest character. 

As a result, all the neighboring water 
courses rose rapidly between 9 and 12 
o’clock, during which time bridges and 
dams were washed away, embankments 
Settled, railroads had to cease operation 
and bottom lands were scoured out to an 
extent unknown here before. The total 
precipitation on Mar. 15, as given by the 
weather observer at Salem College, was 
6 in., most of which fell during the fore- 
noon. 

By far the most notable failure which 


Fic. 2. BREAK IN WINSTON DAM, LOOKING UPSTREAM; SHOWING CRACKED AND 
Twisted WING WALL 


ground had become thoroughly saturated 
by frequent rains during the week previ- 
ous, so that with the heavy and contin- 
uous downpour which lasted through the 
greater part of the night, Mar. 14, every 
condition existed for a heavy “run-off” 
from the streams by daybreak following. 

At 9 a.m., Mar. 15, the streams were 
brim full, with a heavy rain still falling. 
The rain continued with but little abate- 


*Civil and Hydraulic Engineer, Wins- 
ton-Salem, N. C. 


occurred was that of the dam impound- 
ing water for the city of Winston. This 
structure suffered a breach 70 ft. long 
and 24 ft. deep, causing the release of 
the entire amount of impounded water, 
some 175,000,000 gal., into the valley 
below. 

The dam was a combination masonry 
and earth structure, built in 1904, having 
been constructed by contract, under the 
supervision of the city engineer. It con- 
sisted of a massive rubble spillway (Fig. 
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1) with wing walls, near the center, the 
ends being earth embankments. The em- 
bankment at the southern end was pro- 
vided with a rubble core about 3 ft. thick, 
while the northern embankment was sup- 
ported by a rubble retaining wall. The 
spillway was provided with a large sluice 
gate near the bottom, the discharge being 
on a solid rock floor. The main structure 
of the spillway founded on solid 
rock, and so was the core wall, for about 
half its length. 

This rock is a mica schist, somewhat 
softened by weathering, and slopes down 
from the southern end (which failed) 
teward the spillway. Immediately at the 


was 


Fic. 3. Lookinc DowNsTREAM THROUGH 
BREAK IN WINSTON DAM; PUMPING 
STATION IN. DISTANCE 


spillway is an open space, now filled with 
water, over which no critical examination 
of the bottom has been possible as yet. 
The masonry of the spillway and lower 
wing walls is all of massive rubble work, 
well pointed, and giving a smooth and 
substantial appearance. The core wall, 
however, is laid of large and small stones, 
loosely put together, and not thoroughly 
bonded, and not having its voids well 
filled with mortar. No pointing was done 
on this wall, and altogether it must be re- 
garded as far from a strong and substan- 
tial curtain for the center of the embank- 
ment. Besides, nearly half of the core 
rests on an earth foundation, some parts 
of which are very soft. 

The earth used in the fill was taken 
from a borrow pit close by, and being the 
result of the disintegrated mica schist, is 
full of scales of white and black mica, 
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and is of such character as to lend itself 
very readily to become a sort of quick- 
sand when thoroughly saturated. A more 
unsuitable type of earth for a dam would 
be hard to find, though it is the only kind 
available. So treacherous is this material 
that the embankment around the settling 
basin at the pumping station became so 
saturated with water that a man would 
mire up to his knees when walking on it, 
near the toe of the bank, which 
about 10 ft. high. 

There had been similar indications of 
seepage through the embankment of the 
main dam ever since its completion. At 
the time of the failure, the toe of the em- 
bankment had become very soft and miry. 
This condition would seem to be 
attributable to a considerable spring which 
rises through the fissures of the rock 
immediately under the core wall, and 
which was not safeguarded. This might 
have become a serious source of danger in 
time, but played no material part in the 
failure, as recorded. 

The drainage area from which water 
was collected is 7 square miles. On 
the morning of Mar. 15 the pond was full, 
with some 18 in. of water on the crest of 
the spillway. The sluice gate was shut, 
but had it been open it could not have 
prevented the failure. It was opened 
later. 

At about 11 o’clock, following a terrific 
shower, the superintendent at the pump- 
ing station noticed that the water was 
rapidly approaching the level of the em- 
bankment crest. While telephoning to 
notify the water office in the city of the 
peri! of the dam, the water rose so rapidly 
that when he looked next a sheet 12 in. 
deep was running over the entire crest 
of the dam, rather over 300 ft. in length. 
At the northern end, the water having 
to pour over the retaining wall, no harm 
was done. The bank being sodded at the 
southern end, resisted for some fifteen 
minutes, after which rapid sloughing be- 
gan. Had the core wall been substanti- 
ally constructed, it would doubtless have 
.stood intact until the earth on the lower 
side was for the most part removed, when 
it would have failed by rotation. 

If this had been the case, however, it 
must undoubtedly have resulted in the 
complete destruction of the large pump- 
ing station, filters, alum pool and clear 
water basin in the valley below. As a 
matter of fact, as the earth sloughed 
away on the lower side, the core wall 
crumbled away, a stone at a time, keep- 
ing pace with the destruction of the em- 
bankment. Thus it took from 11 a.m. 
until about 12:30 p.m. for the core to 
break up as low as the crest of the spill- 
way, and it was something like 4 p.m. 
when the core wall, for a length of 70 ft., 
had broken away down to the bed rock 
of the foundation (see Fig. 4). 

In this manner the immense reserve of 
water which the city was carrying was let 
out gradually, and the destructive effects 
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below were reduced. The rush of the 
current broke off the lower wing wall on 
the side next to the breach, and twisted it 
about 2 ft. out of line. Portions of the 
remaining core in the vicinity of the 
breach are cracked, and will have to be 
taken down; otherwise the remainder of 
the dam is intact. . 

The effects of the flood below com- 
prised the tearing up of much valuable 
bridges, and damage to trestles on the 
Winston-Salem Southbound Ry., and 
Southern Ry., and the flooding of a num- 
ber of buildings in the town of Salem. 
There was no material damage done at 
the pumping station, and no loss of life 
has been reported. 

With the reservoir empty, the city had 
no more water than was contained in the 
settling basin, the clear-water basin, and 
the standpipe, in all not more than 
4,000,000 gal. It became fecessary for 
the water committee to have all the fac- 
tories shut down, and to call on all citi- 
zens to use as little water as possible 
while some arrangements could be made 
for handling the situation. A gasoline 
engine and centrifugal pump were in- 
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in the emergency was a 6-in. ¢ 
pump, run by a 12-hp. gasoli; 
The pump was mounted ahoy: 
from flood, with a suction jift 

over 12 ft. The engine runni: 
highest possible speed under tijis 
making 280 r.p.m., its nominal rati; 
550. At this speed, without stop; 
would deliver approximately 1,225 

in 24 hours, pro-rating by speed 
found that the engine was worki: 

its utmost capacity, though the 
drive lift was only about 6 ft., and 
ing 2 ft. for friction, the total head 
worked against was 20 ft. As it 
necessary to work it continuously d 
night, great trouble was experienced | 
over-heating of the cylinder, and 
the pump, it being in two parts. 
was remedied by running a ir 
from the drive pipe through the ¢ 
and allowing fresh water to pour 
the jacket continuously. 


REPAIRING THE DAM 


At first it appeared best to build 
coffer-dam to keep the water back from 
the foundation work, and at the 
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Fic. 4. SKETCH PLAN OF THE WATER WorKs Dam, WINSTON, N. C., AFTER 
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stalled for raising the water passing 
through the reservoir site up to and forc- 
ing it through the 1200 ft. of 14-in. main 
between the dam and the alum pool. 


EMERGENCY SUPPLY 


At the request of the mayor, the writer 
was placed in charge of the situation, and 
undertook the work of restoration, turn- 
ing his attention first to installing the 
temporary pumping plant so that it might 
be depended upon to hold out for some 
time, and afterward to the outlining of a 
plan of restoration; also organizing and 
equipping the necessary force to put the 
plan into effect, assembling material, ma- 
chinery, ete. 

The best machinery that could be got 


FAILURE 


time raise the water high enough to enter 
the 14-in. main and flow by gravity to the 
alum pool. This would have required a 
coffer-dam some 12 ft. high and 165 ft. 
long, and as it would have had to carry 
any flood that came, a very secure form 
of construction would have been neces- 
sary. This was afterward abandoned, be- 
cause of its cost and the delay to the 
main work which would have been caused 
by its construction. By keeping the 
sluice gate open, all water under normal 
conditions could be passed through, and 
the small amount now running through 
could be dammed off by an insignificant 
coffer-dam. 

In this method, dependence is being put 
in collecting all material and equipment. 











1 11, 1912 


ind rushing the core in. Arrangements 
se made for passing small floods 
j such occur, by leaving a 4x4-ft. 
opening in the core next to the spillway. 
At s point the core will be bonded into 
isonry of the spillway. The lower 
ill be partly supported by an earth 
inkment as the core rises. It was 
believed that the core should be rebuilt 
of conerete instead of rubble masonry. 
§ ce stone masons are now very hard 
t ot in this community, and charge 
union rates for their services, the element 
of speed, which is intimately connected 
with economy and safety in this case, 
pointed to concrete. The forms would be 
simple and cheap and could be raised 
with the wall, and with a good concrete 
mixer, sufficient force and material on 
hand, the concrete wall can be built much 
more quickly than one of rubble, and can 
be more easily made water tight. By this 
method, the work can be done in less 
time than by laying rubble work equally 
as good, thus reducing the excessive rental 
of pumping machinery which the city is 
now bearing, and enabling the work to be 
completed before the long rainy spell in 
May, with its attendant dangers. 
The work at present consists of pre- 
paring the foundations for the core, blast- 
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ing the bottom of the now empty reser- 
voir. When this water reaches the cen- 
trifugal pump it is about as roily and full 
of mud in suspension as it can be. Trou- 
ble was anticipated from this source, as it 
was feared that the filters could not 
move so much mud and give an effluent 
approximating in purity and clearness the 
water for which the city is famed. 

The filters are of the Warren mechani- 
cal type, round cypress tubs with rotary 
agitators. By frequent washings, and in- 
creasing the alum from 1 to 2'> grains 
per gal. a very satisfactory effluent has 
resulted. 

The city is now preparing to purchase 
and install machinery of its own for the 
pumping, so selecting it as to be of use 
for general construction purposes after 
finishing this work. 


re- 


A Typical Design for Divi- 
sion Engine ‘Terminals* 


In locating an engine terminal, the 
facilities should be placed with reference 
to the yards and main line in the most ad- 
vantageous position possible; that is, 
that the distance between the engine 
terminal and the points where engines 
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tion, being switched direct to an outbound 
track without using or fouling the turn- 
table, as may often be desired 
Coaling should be reserved, if 
ticable, until just before the 
enters service, in order that it may 
with a maximum supply of fuel; and also 
because the cleaning of 
on cinder pit, as well 


prac 
engine fe- 
do so 
removal of fire 


as repairs of engine 


tank or other repairs, can be accom- 
plished without that interference that 
might result from having the tender filled 
with coal. For this reason the location of 
the coaling station should be primarily to 


However, as 
the 
located, so that 


serve the outbound tracks 
incoming engines often require coal 
coaling station should be 
coal may be taken 
an inbound track. 

The 


also by an engine on 


dock may be 


two coaling tracks 


trestle type of coal 
used if desired, if only 
are required This 


tween the inbound and outbound tracks in 


can be located be 


same relative position as shown on the 
typical plan 

The most convenient and economical 
arrangement for storing and drying sand 
is at the coal station, where it may be 
handled by the same attendants. Sand 


should ordinarily be delivered to engines 
passing on the inbound tracks. 





TYPICAL PLAN FOR ENGINE FACILITIES AT A RAILWAY DIVISION TERMINAL 


ing out a shallow trench in the rock for 
that purpose, organizing the force, re- 
pairing roads and bridges, purchasing 
material, opening a quarry, installing a 
steam percussion drill, rock crusher, 
blacksmith shop, shanties, eating house 
for laborers, ‘cement house, etc. The 
lower wing wall, which is broken off 
from the ‘main body of masonry and is 
deflected inwards, offers an interesting 
Problem. It can be left for solution for 
the last, when a coffer will be thrown 
around it and the nature of its founda- 
tion examined. Most likely an effort will 
be made to undermine it with hydraulic 
jacks and force it back to position, after 
which a suitable concrete foundation may 
be prepared. If this fails, it may become 
necessary to shoot it up and rebuild it in 
concrete, facing the forms with stone so 
as to present a similar appearance to the 
rest of the structure. 

Since the failure of the dam was due to 
insufficient spillway, this will be increased 
in length from 52 ft., at present, to 100 
ft. A buttress will be built on the lower 
side of the spillway, where the old and 
new work join. 

The stream now flowing through the 
Sluice gate in the dam is cutting a deep 
channel through the mud deposits form- 


begin and end their service shall be a 
minimum, and so that reverse or conflict- 
ing movements shall be avoided as much 
as practicable. The idea to be kept in 
mind is the most direct and convenient 
(that is, rapid and economical) perform- 
ance of those things required for an en- 
gine in its terminal in that sequence 
which answers all requirements in the 
order of their urgency. 

On the arrival of a locomotive at its 
terminal, the first imperative demand is 
likely to be for water, and this demand 
is likely to be the last when leaving the 
terminal for service. 

After an incoming engine has been pro- 
tected by receiving water, the next step 
appears logically to clean its fire or re- 
move it entirely, according to need. And 
then place the engine as quickly as pos- 
sible in the engine house, where neces- 
sary repairs may be made, engine 
cleaned, etc. The cinder pit should be 
located as close as practicable to the en- 
gine house, and yet permit of engines 
moving off cinder pit in normal direc- 


*Abstract of the report of the Com- 
mittee on Yards and Terminals, pre- 
sented (and adopted) at the annual meet- 
ing of the American Railway Engineer- 
ing Association, held at Chicago, Mar. 
19-21, 1912. 
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The acrangement of facilities should 


permit of large increase in capacity of 
cinder pit, coaling station, etc. In this 
connection, the idea of having the coaling 
station at a busy terminal comprising two 
independent units makes a strong appeal 
for approval, in view of the possibility of 
one of the hoisting plants suffering tem- 
porary disability from breakdowns, or 
other cause. 

The location of storehouse, oil house, 
enginemen’s tool and locker rooms need 
not be prescribed arbitrarity, but should 
be as close as practicable to the engine 
house and the cinder pit. However, 
where any of these buildings are served 
by their own tracks, those tracks should 
be so located and connected as not to 
interfere with the uninterrupted free use 
of the engine tracks. 

A system of ample lighting facilities is 
important, with lights distributed so as to 
avoid, as far as practicable, darkness or 
shadow where men are engaged in work 
upon engines. 

In any case of actual construction, 
physical limitations as to space and shape 
of the site will impose more or less modi- 
fication of the plan recommended, but it 
will come generally within the possibility 
of any given set of conditions. 
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Improving Upper Mississippi River 


The project for the improvement of 
the upper Mississippi River, which is be- 
ing carried out by the U. S. Government, 
proposes the contraction of the channel 
or waterway by means of wing and clos- 
ing dams to such an extent as to afford 
(by means of the scour thus caused) a 
channel with a minimum depth of 6 ft. 
at low-water.t The river and harbor act 
of June 25, 1910, provided that this im- 
provement would be prosecuted with a 
view to its completion within a period of 
12 years. The work is performed partly 
by hired labor and use of government 
plant, and partly by contract. The dis- 
tance from St. Paul to the Missouri River 
is divided into seven divisions. This pa- 
per relates to work on the Dubuque di- 
vision, which extends from the mouth of 
the Wisconsin River to LeClaire, 136 
miles. 

The course of the Upper Mississippi 
forms a succession of great bends, and 
the current rebounds from bank to bank 
at various angles. The method of im- 
provement resolves itself into the matter 
of narrowing the channel, which requires 
three classes of work: (1) the construc- 
tion of wing dams which extend from the 
shore to the channel line, (2) the con- 
struction of closing dams to shut off side 
chutes or secondary channels and thus 
force the water into the main channel, 
(3) the protection of the shores against 
cutting at points where they form the 
boundary of the channel. The arrange- 
ment of these classes of work as pro- 
vided on a certain stretch of the river 
is shown in Fig. 1. 

Channel limits are fixed, where pos- 
sible, to allow the current to follow its 
natural course, and with a view to hold- 
ing stationary as great a portion as pos- 
sible of the large sand bars. (See Fig. 
1). The proposed width of channel in- 
creases from 300 ft. at St. Paul to 1400 
ft. from the Illinois River to the mouth 
of the Missouri River. At the Rock Is- 
land Rapids, however, it is reduced to 
200 or 250 ft., the widths above and below 
the rapids being 900 ft. and 1000 ft., 
respectively. 

Wing dams are inclined upstream, and 
in locating these dams, the usual prac- 
tice is to give angles (with the direction 
of the current) and spacing as follows: 
iu straight reaches, inclined 105 to 110° 
with the current and spaced a distance 
equal to °/; of the channel width; in con- 
cave reaches, angle 100 to 102%°, and a 
spacing of half the channel width; in 
convex reaches, angle 90 to 100° 


+A description of this entire project. 
with particulars of the character of the 
work required was given in a paper on 
“The Improvement of the Upper Missis- 
sippi River,” by Col. C. McD. Townsend, 
U. S. Corps of Engineers, published in 
Engineering News, May 6, 1909.—Editor. 


By E. F. Linderman* 


A navigable channel for the 
Upper Mississippi River, with 6 
ft. of water at low-water, all the 
way from St. Paul to St. Louis, 
is a project upon which the gov- 
ernment engineers have been 
working for some years. The 
method of securing the desired 
depth consists largely in regulat- 
ing the width of the natural 
channel and confining the flow to 
one main channel. In this arti- 
cle an engineer engaged upon the 
project describes the character of 
the works and the methods of 
executing them, and gives some 
particulars as to the unit cost. 


*U. S. Engineer Office, Dubuque, Iowa. 


and a spacing equal to the channel 
width. 

The wing dams, closing dams and 
shore revetments are of brush mattresses 
loaded with rock. The approximate pro- 
portions are 1 cu.yd. of rock to 2 cu.yd. 
of brush in the wing dams, 1 to 1% in 


Towboat ye 
Steam launch 
Building boat 
Mat boat 
Quarterboats 
Officeboat 
Comb. storeboat and ca; 
penter shop .... 
Rock barges 
Brush barges 
Coal barges .. 
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The towboat is a stern-wheel river 
steamer, with engines having 
12x72 in. It has cabin capacity to a¢ 
commodate 17 men (double crew), 24. 
hour basis, and is used in towing ma. 
terial to the work.. The steam launch js 
a smaller stern-wheel boat (cylinders 
6x42 in.), and is used in switching 
barges at the works, securing supplies 
etc. The building boat (Fig. 2) js 
equipped with a steam boiler to furnish 
power with which to operate several 
capstans, and a 100-ft. tilting way on 
which the mattresses for the dams are 
built. The mat-boat has stationary ways 
inclined at an angle of about 30° on 
which the mattresses for shore protection 
work are constructed. The quarterboats 
have a two-story superstructure and ac- 
commodate about 50 men. The rock 
barges carry about 150 cu.yd.; brush 
barges, 600 cu.yd.; coal barges, 150 tons 
of coal. 
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——-—-—---~~-- Light Dash Lines show 6% Channel 
Wing Dams and Clesing Dams 
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Fic. 1. PLAN OF A PoRTION OF THE UPPER MississipP! RIVER, SHOWING THI 
IMPROVEMENT WORKS FOR A 6-FT. CHANNEL 


(The works include wing dams, closing dams and shore revetment.) 


the closing dams, afd 1 to 1 in the shore 
protection. 


CONSTRUCTION PLANT AND FORCE 


The following is the plant required to 
handle approximately 150,000 cu.yd. per 
season. 


The force required for the above 
equipment and the amount of work 
stated is given in Table I. The wages are 
per month, except that day wages are 
given for laborers. As to the commis- 
sary service, the cost per ration averages 
(17,420 rations) 35.15c. raw or 47.53c. 
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i and served. The fuel for towing 
es $23.15 per day or 42.3c. per 
mile for the towboat (24 hours per day) 
‘ai 32.96 per day or 14c. per mile for 
the steam launch (12 hours per day). 


rABLE I. FORCE AND WAGES 
Tow t 





ster ¢ OY Sarr ° .. -$125 
; a ae siete aa ..._100 
tnginemen . e058 S08 one 75-90 
lerk, pews dees ovesevsseogiese eat 20 
Mate .ecceocee awed © RaO® ‘ 60 
VateRWHOR <ocece ccs tev esses ceens 40 
Firemen (each) ......-.. wniew 45 
& Deckhands (each) ...........-- 35 
1 COOK wocceecoreeces Pa aa g «8 o% 60 
Waiter cccreeecees a ce atéa 9 «dns 25 
Ste Launch: ~ 
1 PUOR wvcccsses oS Sarasa arate Bias % ita th 7§ 
1 Engineman ink cA wee Chee <8 60 
1 Fireman ... Ee dk i aanta's 40 
1 Deckhand panera én aes 35 
1 COOK wecsecscasecs 45 
Dam Building Force: 
1 Foreman ...-seeeeeee ‘ 100 
1 ClO’ <eicw deen os ue ate 50 
1 Engineman ov hanes 50 
1 WatChMaAn ..cccccccccerecces 40 
2 Boatmen (each) ....... ess 40 
Laborers (20 to 40)... 1.25 
1 COOK «ave veereess oss 60 
Waitere (2. 40 Specs cc ccccccee 30 
Shore Protection Force 
1 Foreman .......-. . 100 
1 ClePE: cebc especie’ pee he hee a 
1 Watchman .... een ae P 40 
2 Boatmen (each) .......... 40 
Laborers (20 to 40) ........ ; 1.25 
f GOoGR Caviatesasdesiices s&s ‘i 60 
Waiter® (1 tO 3) ..ccicccees - 30 


Bui_pinc A Winc DAM 


Range poles are first placed deroting 
the line of the dam. Then the bank on 
which the dam is “tied” is revetted for 50 
to 125 ft. above and 100 to 200 ft. be- 
low this line (depending on local condi- 
tions), so as to prevent the water cutting 
around the shore end of the dam. 

Disk anchors are planted on a range 
200 ft. above the line of the dam, being 


’ spaced 100 to 300 ft. apart, according to 


the strength of the current. On these, 
boats are fleeted back and forth as the 
work progresses. Disk anchors with 
their anchor cables attached are buried in 
the bed of the river and are used in 
mooring dam building and hydraulic 
dredging outfits. These anchors are of 
cast iron and are of the inverted mush- 
room shape, Fig. 3. They are 20 in. 
diameter and weigh 50 lb. The metal 
tapers in thickness from 1% in. at the 
center to 4 in. at the edge. A 2-in. cen- 





Fic.:4. LAUNCHING A BrusH MATTRESS 
FROM THE BUILDING BOAT oR BARGE 
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Fic. 2. BOAT FoR BUILDING BRUSH 
; MATTRESSES 
(The cross timbers on the deck are the 
ways on which the mattress is built; they 


can be raised to an inclined position to 
launch the mattress.) 


ter hole provides for the insertion of the 
jet pipe, and two 1-in. holes for the wire 
cable, as shown. A 60-ft. section of 34- 


4 


in. cable is looped and fastened at the 





Fic. 3. Disk ANCHOR FOR MoorRING BOATS 
IN RIVER-IMPROVEMENT WoRK 


anchor with clips; the opposite end is 
provided with a 6-in. iron ring in which 
manila ropes are fastened. 

The only apparatus necessary in 
planting these anchors consists of a 
30-ft. pipe connected by rubber hose to 
the deck pump (with which steamboats 
and building-boat are equipped). This 
pipe is fitted with a short nozzle to be 
inserted in the center hole of the anchor. 
The weight of the pipe holds the nozzle 
in position while lowering the anchor by 
the cable to the bed of the river and fol- 
lows with its position unchanged as the 
action of the water jet buries the anchor 
in the sand. The pipe is raised as soon 
as the pump is stopped, leaving the 
anchor embedded. A buoy attached to 
the free end of the cable indicates the 
location of the anchor. 

Ordinarily in sand the scouring effect 
of the jet of water is sufficient to allow 
the anchor to be buried 12 to 15 ft. in 10 
minutes from the time of starting the 
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pump. The anchor is easily raised by 
the use of the jet. The holding power 
of an anchor, embedded in 12 to 15 ft. 
of solid sand, on a horizontal pull, is 
greater than the breaking strain of a 
high-grade 3,-in. wire cable. 

The building-boat is placed in position 
broadside to the current and moored 
with 1!2-in. manila ropes to two or more 
disk anchors, and a line from the end of 
the boat to the shore serves to control 
cross-current motion. A barge loaded 
with brush is placed immediately above 
the building-boat, and a barge loaded 
with rock is placed on the lower side. 
This is fastened to the building-boat with 
manila ropes, leaving an open space of 
about 20 ft. between them, the upper side 
of the rock barge being on the line of the 
dam. 

Two sets of binding poles (or three 
sets in deep water) are placed longitud- 
inally on the 100-ft. way on the building- 
boat and bundles of brush are laid cross- 
wise on these poles, with tips upstream. 
Poles placed on top of the brush are 
fastened to those underneath with four 
to eight No. 16 annealed wires between 
each group of two to four bundles, de- 
pending upon the thickness of the mat- 
tress and the depth and velocity of the 
water. Then %4-in. manila mat-lines are 
placed around the “upstream” binding 
poles, the lines being 8 to 15 ft. apart, 
according to local conditions. 

The mat being completed, the engine 
is started and elevates the upper side 
of the ways so as to cause the mat ta 
slide off into the water, as shown in Fig. 
4, the ways having been previously 
greased. The floating mat is’easily placed 
in position. One end of each mat-line is 
made fast to a kevel on the building- 
boat; the other end is hauled taut (so 
that the bight is tightened around the 
binding poles of the mat), and is then 
made fast to a kevel. During these op- 
erations the mat is apt to become more 





Fic. 5. BRUSH MATTRESS FLOATING BE- 
TWEEN THE BUILDING BOAT AND 
Rock BARGE, AND READY TO 
BE SUNK BY LOADING IT 
wiTH Rock 
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or less out of line, which is corrected by 
either winding up or slacking the holding 
lines by steam capstans on the building- 
boat. 

When the mat is properly adjusted, the 
rock barge is hauled close to it, as shown 
in Fig. 5. In shallow water, rock is 
loaded till the mattress is forced to the 
bottom. In swift water from 10 to 20 ft. 


Fic. 6. CROSS-SECTION OF 
Winc DAM 


deep or more, the operation is more dif- 
fifult. Rock is first loaded on the up- 
stream portion of the mat, forcing it 
down at an angle of 15 to 20° to the 
horizontal, thus allowing the current 
to run over it and assist in forcing the 
mattress down. Trained men slack the 
mat-lines, as directed by the foreman, 


Fic. 8, A CoMPLETED Winc DAM IN THE 
Mississippi RIVER 


while the mat is being loaded. Consid- 
erable skill and experience are required 
to properly load and sink a mat in the 
desired position, the tendency of the mat 
being to “turn turtle” and dump its load 
of rock. 

The mattress being sunk, the mat- 
lines are removed, and the outfit is 
fleeted out (or in) 100 ft., and the opera- 
tion repeated. This is continued for the 
full length of dam. 

Fig. 6 shows a section of a wing dam. 
The first or lower mattress called the 
“apron,” is but one bundle thick and ex- 
tends about 10 ft. below the dam proper, 
to prevent scour from water flowing over 
the dam. The second and following mat- 
tresses are usually two or three bundles 
thick, each succeeding course being held 
upstream sufficiently to make the down- 
stream slope of the dam 1 on 1. The 
upstream slope is 1 on 2, which in some 
cases necessitates a “header” mattress 
being placed. The wing dams are built 
to a height of 4 ft. above the low-water 
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level in 1864. Fig. 8 is a view of a com- 
pleted wing dam. In some cases the 
wing dams are constructed on ridges of 
sand formed by pumping material from 
the channel by means of hydraulic 
dredges. 

The closing dams, which are built en- 
tirely across side chutes to shut off the 
flow, are built in practically the same 
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Fic. 7. CROSS-SECTION OF BANK REVETMENT OF 


BRUSH AND Rock 


manner as wing dams, but are made 
wider and stronger (using a greater pro- 
portion of rock to brush) in order to 
withstand the greater pressure. Some 
of these dams carry a head of 2 ft. or 
more during low water. The closing 
dams are built to a height of 2 ft. above 
low water. This height causes a draft 
of water which increases the tendency to 
deposit sediment in the chute. 


SHORE REVETMENT WorRK 


The banks to be protected are first 
cleared of all trees, and stumps are 
grubbed out. The bank is then graded 
down to the water surface to a slope of 
1 on 1% to 1 on 3. The slope depends 
on the height of bank and nature of soil, 
low banks of light loose soil requiring a 
greater slope than high banks of com- 
pact firm soil. 

The mats for revetment are built in a 
somewhat different manner from those 
for a dam. Poles, spaced 5 to 8 ft. 
apart, are placed crosswise on longitud- 
inal ways which extend beyond the end 
of the mat-boat nearly to the water sur- 
face to prevent rupture of the mat in 
launching. The ways are fitted with iron 
caps and kept well greased. The 
bundles of brush are placed on the poles 
in single layers parallel to river bank 
(with tips upstream), each course over- 
lapping the former by 30 to 50% of its 
length, depending on the depth and 
swiftness of the water. Poles are placed 
on top and securely fastened with wire 
to those underneath. 

The mat is launched over the end of 
the boat, leaving enough on the boat for 
splicing to the next length of the mat. 
The operations are repeated until the mat 
is of the desired length, which at times 
is several hundred feet. The mats vary 
in width, depending on the distance from 
water surface (about a 4-ft. stage) to 
toe of slope. The usual width is 20 to 
30 ft. The construction of the revetment 
is shown in Fig. 7. 
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A barge loaded with rock 
to the bank at the upper end o 
the upper end of the barge b 
close up to the bank and the 
allowed to drift out, so as to 
mat at an angle of about 30 
way the current has a tendency 
the mat both down and against 
As the mattress sinks the rock 
slacked down to it. The mat i 
covered with 6 to 12 in. of rocl 
the water surface to top of ba: 
alone is used, being carefully pls 
a depth of 9 to 12 in. This is s! 
Fig. 9. 

The specifications for materials 
for the measurement of the rock 
brush are given herewith, somewhat 
densed. 


SPECIFICATIONS FOR ROCK 
BRUSH FOR MATTRESS WORK 


ROCK—tThe rock must be hard re 
able, and of a kind that will not disin- 
tegrate on exposure to the action « be 
ter or of the atmosphere, in pieces 
weighing from 5 to 100 1lb.; 10% may be 
clean quarry spalls. 

MEASURING ROCK—Barges must be 
evenly and compactly loaded. For each 
rock barge uniform width and length 
(expressed in integral number of feet) 


Fic. 9. Rock REVETMENT OF BANK ABOVE 
WATER LINE 


is secured by lines marked on the barge 
decks. 

Ten heights along each side of load 
and ten through the center are taken. As 
the center measurements pertain to both 
sections of the load while the side meas- 
urements pertain to only one section, the 
former are given double weight in de- 
termining the average height of load 
The sum of the 20 side measurements is 
added to double the sum of the 10 cen- 
ter measurements, and the total divided 
by 40 to obtain the average. height, stat- 
ed to 0.01 ft. The width, length and 
average height are multiplied together, 
and the product divided by 27 to obtain 
the contenis in cubic yards; the result 
being stated to the nearest tenth of a 
cubie yard. 

BRUSH—The brush shall be live and 
well trimmed, closely choked into 
bundles, full 20 ft. long, and from 4 to 
12 in. diameter; tied with four bands of 
lath yarn of not more than 130 strands, 
or with wire not smaller than No. 1%. 
Binding poles, properly trimmed, shall 
be furnished in the proportion of 50 poles 
for each 100 cu.yd. of brush, if re 
quired. These poles shall be piled one 
end of the load, and will be measured 
and paid for as brush. 
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must be piled evenly and 
tly, and so that the ends and butt 
load may be vertical and the 
of the load along the bottom anda 
both butts and tips may be the 
s if the length of fascines is full 
' it is taken as the width of load 
allowance is made for 
onger than 20 ft. Loads of 
be at least 6 ft. in 


ines 


fas- 
fas 
average 


t! i no 
must 


MEASURING BRUSH — Measurements 
neth are taken at butt and top ends 
‘ iveraged. Ten heights of load are 
taker 8 at each end (1 at butts, 1 
at tips and 1 intermediate) and 2 in- 
termediate heights on both the butt and 
tip sides. The intermediate tip heights 

taken by forcing the measuring pole 
through the load to the of 
the barge. The sum of heights di- 
vided by 10 to obtain the average, stated 
to the nearest 0.05 ft The average 
length, height and width are multiplied 
togwether, and the product divided by 27 
to obtain the contents in cubic yards, 
the result being stated to the 
tenth of a cubic yard. 

The average cost per cubic yard in 
place for the work shown in Fig. 1 is 
given in Table II; this work required 
41,821 cu.yd. of rock and 72,028 cu.yd. 
of brush. 


ol 


down deck 


is 


nearest 


COST OF BRUSH 
MATTRESS 


TABLE Il. AND ROCK 


On barges (rock, $0.832; brush, 
OSS aS ae ae $0.414 
TOU Se wea sc ness 0.117 
PN i Sin es vn ces cr cae. 0.162 

Local superintendence and _ oflfic« 
| A ee er eee ee eee 0.018 

General superintendence and office 
OXPOMNBS 2c sesevesccese i . O.O11 
Plant (rental charge) 0.069 
WEEE mba Ri eae teat Cee css . $0.791 


During June, 1911, there were award- 
ed seven contracts (aggregating $405,- 
175) for the construction and repair of 
dafhs and shore protection on the upper 
Mississippi River. From each allotment 
5% will be deducted to cover superin- 
tendence and inspection charges, and the 
number of cubic yards that can be placed 
under each allotment, as shown in Table 
III, is based on this 5% reduction. The 
ratio of rock to brush is 1 to 114, ex- 
cept that for No. 5 it is 1:1. 


TABLE III. QUANTITIES AND PRICES 
OF CONTRACTS 
Rock Brush Aver. Total 
in in per mater- 
Net place place cu.yd. ial that 
allot- per per in can be 
ment cu.yd. cu.yd. place placed 
$s Ct. $ Cu.yd. 
Reads Land- ; 
ing to Al- 
ma...... 38,000 1.69 0.68 1.084 35,055 
Genoa to 
Lynxville. 38,000 1.68 0.68 1.08 35,185 
McGregor to 
Dubuque. 76,000 1.59 0.68 1.044 72,797 
Rock Island 
to Musca- 
_ tine...... 76,000 1.57 0.68 1.036 73,359 
Sections 16- 
33, Flint 
— Riv- 
er Levee. . 10,925 6 0.67 7 9,32 
Keine 1.67 ee Bi ),337 
Hannibal. 71,250 1.65 0.65 1.05 67,857 
Hamburg to 
Cap au 
Gnis...... 95,000 1.55 0.60 0.98 96,939 
With a continuance of liberal appro- 


Priations, the volume of contract work 
will be increased. During six years in 
the ’90’s there were 180 bidders and 70 
contracts awarded, aggregating $3,270,- 
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500. In 1911 there were only four bid- 
ders and contracts aggregating $405,175 
were awarded. Probably there will be 
about 3$750,000 provided annually for 
contract work for the next ten years at 
least. 


Pitometer Survey of Artesian 
Wells at Clinton, Lowa 


Measurements of the flow of artesian 
wells for the city water supply of Clin- 
ton, Iowa, have been made to deter- 
mine the effect upon the supply of a 
new well put into service early in 1911. 


These measurements are of particular 
interest in that they clearly show evi- 
Tap No.2-. Tap No.3 
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“ Sandstone 


dence of underground communication 
between the wells. 

The accompanying illustration gives a 
more or less diagrammatic sectional 
view, indicating the geological forma- 
tion and the relative depths of the wells. 
Wells Nos. 1 to 6, inclusive, are owned 
by the Clinton Water Co. No. 4, which 
is not shown in the illustration, was out 
of commission at the time the measure- 
ments were made. Wells Nos. 1, 2 and 3 
reach the surface at elevations of be- 
tween 20 and 21 ft., referred to city 
datum. The elevation of well No. 5 is 
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15.5 ft. and that of No. 6 is 23 ft. No 
7 is a well owned by the Excelsior Laun- 
dry Co. Its elevation ft. 

The measurements of flow were made 
by means of a pitometer. The method 
used was practically the same i 
explained in ENGINEERING News, Feb. 5 
1903, p. 130, in connection with a de- 
scription of the Cole-Flad photo-pitom 
The cross-sectional area the 
pipe, the flow through which was to be 
measured, divided into five rings 
and the velocity of flow at each ring was 
determined by of the pitometer 
tube inserted through a 1-in. corporation 


is 25 


as 


eter. of 


was 


means 


cock in the wall of the pipe. The vol- 
ume of flow through each ring was 
1 lap No.} 
gna 
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SECTIONAL DIAGRAM OF ARTESIAN WELLS 
FOR City WATER-SUPPLY AT 
CLINTON, Iowa 


computed from the observed velocity 
and the known area for that ring. The 
sum of these volumes of flow was then 
divided by the total area of the pipe to 
obtain the mean velocity. This mean 
velocity was divided by the velocity at 
the center of the pipe and the resutlt- 
ing quotient was taken as a coefficient 
by means of which to compute the mean 
velocity of the pipe, in all subsequent 
observations, from the observed velocity 
at the center. 

The positions of the pitometer taps are 
shown in the accompanying illustration. 
On the pressure line, the tap was made 
on the top of the pipe. On the lines 
from well to suction pit, the taps were 
nade in a horizontal position at a point 


slightly below the elevation of the 
elbow at the pit. 
The total flow from the old wells, 


Nos. 1, 2, 3 and 5, previous to the open- 
ing of the new well was about 1,170,000 
gal per 24 hr. This was augmented by 
the boring of the new well by more than 
one million gallons*per day, as shown 
in the accompanying table in the totals 
for Mar. 30 and Apr. 1. On Apr. 7, 
1911, a separate measurement of the 
flow from the new well No. 6 alone 
gave a flow of over one million gallons 
per day. Measurements made on Apr. 
11 showed that this flow had fallen off 
to 364,000 gal. per day and two days 
later the flow was observed to be only 
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about 346,000 gal. per day. It was 
found that the total combined flow from 
the old wells and the new was also de- 
creased, but not to the same extent. 


RATES OF FLOW OF ARTESIAN 
WELLS AT CLINTON, IOWA 
(GALS. PER 24 HOURS) 
Old wells New Total flow 
Nos. 1, well Nos. 1, 2, 
2,3 and5 No. 6 3,5 and6 
1910 1,169,289 se% b«'s 
1911 2,361,600 
, 1911 sees meeeeae 
, 1911 . ae 1,002,204 ig 
11, 1911 1,526,400 364,320 1,785,600 
13, 1911 1,539,360 345,600 1,893,600 


Date 
July 27, 
Mar. 30, 
Apr. 
Apr. 
Apr. 
Apr. 

Measurements of the flow from the 
old wells Nos. 1, 2, 3 and 5 alone 
showed that this flow had been in- 
creased by about 370,000 gal. per day, 
but this increase was not enough to 
make up for the total decrease in the 
new well No. 6. From this it was con- 
cluded that 370,000 of the 650,000-gal. 
decrease in flow of No. 6 had gone to 
supply underground reinforcement to 
the flow of the old wells Nos. 1, 2, 3 
and 5. The remainder of the loss from 
the new well No. 6, namely, 280,000 gal., 
must have gone to supply underground 
reinforcement to well No. 7, used by a 
private concern in the vicinity, and to 
other deep wells in the district. 

This is explained by the fact that the 
new well No. 6 penetrates into the basal 
sandstone below the layer of shale at the 
1720-ft. level, thus it taps a supply of 
water which is not reached by the other 
wells in the vicinity. Due to the fact 
that the new well is not cased, this new 
supply of water is allowed to spread out 
and reinforce the supply above the 1720- 
ft. level, increasing the flow of all the 
wells in the district. 

The pitometer measurements were 
made by E. H. Converse & Co., 909 Em- 
pire Building, Pittsburg, Penn., to whom 
we are indebted for the information con- 
tained in this article. The results appear 
te support the contention of W. W. Nor- 
ton, Special Assistant State Geologist of 
lowa in charge of artesian wells, that ar- 
tesian wells in the state should be cased 
in order to protect their flow. 
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Forests and Floods on the 
North Pacific Coast 


By H. M. CHITTENDEN* 


Since the publication of my paper on 
the relation of forests to stream flow in 
the Proceedings of the American So- 
ciety of Civil Engineers in September, 
1908,¢ I have naturally watched with 
much interest for evidence tending to 
confirm or disprove its argument. The 
evidence which has come to me has been 
almost uniformly confirmatory, and some 
of it has been based upon more thorough 
investigation than has ever before been 


*Rrigadier General, U. S._Army, Re- 
tired, 124 Fifteenth Ave. N., Seattle, 


Wash. 
+Engineering Oct. 29, 1908, 
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given to the subject. In this paper I 
wish to add some original data pertaining 
to a limited feature of the general sub- 
ject, but the data are so clear and con- 
clusive that they cannot fail to be of 
interest. I refer to the effect of the dense 
forests of the north Pacific Coast upon 
the floods resulting in part from the rapid 
melting of snow; and the data here pre- 
sented relate to a flood in certain of the 
streams of western Washington in No- 
vember, 1911.* 

The topography of the west slope of 
the Cascades and of both slopes of the 
Olympic Range is steep and often pre- 
cipitous, with little covering above rock 
on the steeper slopes. It is naturally a 
“quick spilling” territory, so far as mere 
topography is concerned, and one would 
confidently look for a quick response in 
run-off to any excessive rainfall. But 
this same territory is clothed with the 
densest forests on earth and with the 
heaviest covering of decayed vegetation— 
humus—and débris and underbrush that 
can be found anywhere outside the trop- 
ics. The conditions cited by the orthodox 
forester in support of his theory of the 
restraining influence of forests upon 
floods here exist in perfection, and it is 
here if anywhere that we should look for 
practical proof of such restraint. 

Unfortunately for the theory the facts 
are the reverse of what it would lead one 
to expect. For suddenness and violence 
of freshets these forest streams exceed 
anything it has been my fortune to ob- 
serve elsewhere. I have seen cloud- 
bursts in the treeless regions east of the 
mountains produce quicker results, but 
never any ordinary storm, no matter how 
heavy or’ prolonged. The conclusion is 
inevitable that the forests themselves are 
in part responsible for this fact, and a 
study of the conditions as they actuaily 
exist shows that, even theoretically, this 
must be the case. 

The result is produced largely by the 
action of the forests upon the distribu- 
tion of snowfall—for all severe freshets 
in this region are produced by a combina- 
tion of rainfall and snow melting. The 
effect upon run-off of precipitation in 
the form of snow (cold storage, so to 
speak) is to postpone the run-off to some 
period subsequent to that when the pre- 
cipitation actually occurred. This pre- 
cipitation is generally taken out of cold 
storage and converted into water simul- 
taneously with additional precipitation in 
the form of rain, and thus the effects of 
two storms are added together. 

But this does not measure the full ef- 
fect of snow in intensifying freshets. Dry 
snow is a perfect sponge. It is impos- 
sible for rain to find its way through a 
thick layer of snow to the ground until 
the sponge has become so_ thoroughly 
soaked that it cun hold no more. The 
effect of the snow is thus not only to 
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postpone run-off to a period sul 
to that in which the precipitat 
curred, but to drink up a vast qua 
liquid precipitation which would 
wise be flowing away, and to hold 
til the retentive capacity of the s 
exhausted from the burden of th. 
and its own melting. 

The next step in the process is . 
mighty hand were to press down 
tremendous force on the sponge, sui 
ing out the combined accumulation o{ 
ter and converting the sponge itse|{ 
water at the same time. The snow : 
not only adds two or more storm: 
gether, but it concentrates the last storm 
which does the melting into a much 
shorter period than that of the actual 
precipitation. The whole result is, of 
course, to intensify the run-off and there 
is no doubt that it often doubles and even 
quadruples effects normally attributable 
to the particular storm which ostensibly 
causes them. 

Now, how do forests affect this pro- 
cess? Manifestly they accentuate al! 
these effects by increasing uniformity of 
distribution of the snowfall. Forests 
break the force of winds and cause snow 
to fall in a practically uniform blanket on 
the ground, while in these dense woods 
of the Pacific Northwest immense quan- 


_tities remain on the trees and underbrush 


from the extreme tops 200 ft. above the 
ground to the ground itself. It is obvious 
enough that in this condition all the ef- 
fects above noted will be far more pro- 
nounced than if the snow were heaped 
into stupendous drifts as is the case in 
the open mountain country farther east. 
In the latter case the snow becomes a 
reservoir of incalculable value, husband- 
ing the winter precipitation and dealing 
it out gradually far into the summer 
months. But in the dense forests this 
reservoir effect is utterly destroyed and 
in its place is substituted an intensifying 
effect upon floods which in some localities 
is the most striking characteristic of the 
run-off. 

In this particular region where cold 
weather and deep snowfalls are in- 
variably followed by heavy rains and 
warm winds (Chinooks) everything con- 
spires to heighten these effects. The ef- 
fects themselves and their direct rela- 
tion to snow melting are well recognized 
by everyone though very few understand 
their theoretical explanation. The re- 
cent storm above referred to was an ex- 
ample. It was quite local in its severest 
development, but the conditions were 
typical. The maximum effect was on the 
Cedar River watershed, which furnishes 
the water supply of the city of Seattle 
The fall rains had been light, there was 
little snow on the ground, and the ground 
itself was far from being soaked to its 
capacity, when, about the middle of No- 
vember, 1911, a very heavy snowfall oc- 
curred in the mountains accompanied by 
an unusually low drop of the tempera- 
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In some places the temperature 
fell cven to zero and nearly everywhere 

. low enough to make the snow dry 
; floury—an ideal condition for drift- 

Even at tide level in the city of 
Seattle the snow was still so dry two 
javs after the storm that a sharp wind 
eave the atmosphere the appearance of 
a Dakota blizzard. There is no doubt 
vhatever that if there had been no for- 
ests on the mountains the greater part of 
this immense snowfall, amounting in 
places to fully 7 ft., would have been 
heaped into the canons and gullies or 
behind the shoulders of hills instead of 
being spread uniformly over the entire 


it 


e 


surface of the ground or hung up in vast. 


quantities upon trees and underbrush. It 
is an entirely conservative estimate that 
the degree of exposure to heat, wind and 
rain, as things actually were, was at 
least a hundred times what it would have 
been if there had been no forests on 
these mountains. 

Following this heavy snowfall and low 
temperature came the “Chinook” and the 
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sudden and severe freshets in the rivers 
fiowing to Puget Sound and the lower 
Columbia.” 

But why, it may be asked, does not the 
thick bed of humus in this virgin forest 
still exercise an important restraining in- 
fluence upon these freshets. Mainly be- 
cause it is a virgin forest. Through cen- 
turies of undisturbed conditions the wa- 
ter has worn its channels under logs: and 
underbrush until it finds its way down 
the hills with not much more difficulty 
than in an open country. But when the 
woodman comes along and slashes down 
the forests and breaks up these time- 
worn channels and covers the ground 
with fresh débris, and induces the growth 
of new vegetation he increases enor- 
mously both the retentive power of the 
soil covering and its resistance to erosion. 
But in either case such covering ceases 
utterly to have any effect when once its 
capacity has reached its limit. A full 
vessel can hold no more. 

The conditions on this coast are such 
as to give the theory above pointed out 
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delay melting during March, April and 
a part of May, concentrate it in latter 
May and early June, precipitate it all 
down the valleys in a very short period, 
causing the freshets commonly known as 
the “June rise,” and leave the country 
entirely without snow-water supply dur- 
ing the dry months. In the open country 
the vast bulk of the snow is piled into 
drifts. In open spaces where the 
snow is thin melting begins early, but 
is never very pronounced, and the drifts 
prolong it far into August and even in 
places through the entire summer. The 
forests concentrate the floods into brief 
periods with high intensity and leave the 
dry months without water. The open 
mountain country distributes the snow 
water over a much longer period, avoids 
the sharp-crested floods and prolongs the 
supply far into the summer. And yet, in 
spite of these demonstrable and demon- 
strated facts, a bureau of our govern- 
ment, which calls itself “scientific,” open- 
ly advocates the spending of millions of 
dollars in planting mountain forests for 


the 
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rains, The temperature rose to above 
50° by the sixteenth. The rainfall was 
heavy, though by no means excessive, 
throughout the week following the period 
of lowest temperature, and an unusually 
large proportion of the run-off, which 
reached its maximum about Nov. 16, was 
unquestionably due to snow melting. It 
is interesting to note how observers re- 
corded facts without understanding the 
full reasons for them. One observer 
said that in spite of the heavy rain the 
Streams showed almost no rise for two 
days. Precisely, for during this time the 
thick sponge of snow drank up all the 
tain, which might otherwise have flowed 
harmlessly down the valleys, and held it 
and poured it all out with the next two 
or three days’ rain and its own melting. 
The result is thus stated in the colorless 
official report of the Weather Bureau: 
“In the Cascade Mountains, in Washing- 
ton, the unusually heavy snowfall melted 
tapidly with the warm rains of the six- 
teenth to the twentieth, and the enormous 
volume of water thus set free caused 





Cost, $13,600 


its most perfect application. But it is 
scarcely less applicable to the moun- 
tains of the interior with their scattered 
evergreen forests, though much less so 
to the low altitudes an ddeciduous forests 
of the East. Recent news items contain 
the following statements: Vast sums are 
to be spent by the government in reforest- 
ing Pike’s Peak. “The effect of the new 
forests will be seen in a few years, ac- 
cording to experts. The trees and other 
vegetation will check the melting of the 
snow in the spring, thus distributing the 
spring floods through the dry months.” 
Likewise in the “Blue Mountains in the 
Wenaha forest reserve in Washington” 
the government is about to plant exten- 
sive forests to increase the water sup- 
ply for irrigation. And this is how it is 
to work out: “The snows of winter in- 
stead of melting with a rush, will be pro- 
tected during that period and the water 
saved until mid-summer when it is us- 
ually needed.” 

The forests prevent the formation of 
those great reservoirs, the drifts. They 
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the avowed purpose of “distributing the 
spring floods through the dry months”! 
There may be reasons sufficient to justify 
these expenditures, but that just cited is 


not one of them. J 





Concrete School Buildings in 
the Philippines 


In our issue of Nov. 30, 1911, p. 662, 
we noted that reinforced-concrete school 
buildings to the number of 231 are under 
construction in the Philippine Islands. J. 
C. Carpenter, assistant engineer of the 
Bureau of Public Works, Tacloban, P. L., 
sends us photographs of some of these 
buildings, two of which are reproduced 
herewith. As noted in our previous issue 
the buildings are constructed on standard 
plans, prepared for provincial, central 
and barrio schools. A unit system of 
building is adopted by which additional 
rooms may be added to the building as 
they may be required. 
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Widening a Pittsburg Bridge 


The Smithfield St. bridge over 
Monongahela River at Pittsburg, Si 
is a structure of two spans of 357 ft. 
each, built in 1881. The trusses are 
lenticular, or double parabolic, with eye- 
bar bottom chord. The engineer for the 
bridge was Gustav Lindenthal. When he 
became connected with the work, how- 
ever, the piers were already in existence; 
they were of masonry founded on timber 
cribwork, and had been built earlier for 
a proposed suspension bridge. In adapt- 
ing his design to these piers it was neces- 
sary to build the piers 5 ft. higher. About 
ten years later the single roadway proved 
inadequate for the traffic, and the de- 
cision was reached to build a second 
roadway by adding a third truss up- 
stream of the existing two. For this en- 
largement, carried out in 1891, Mr. Lin- 
denthal was both engineer and contractor. 

ADDING THE THIRD Truss, 1891—While 
the condition of the foundations of the 
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old piers was not well adapted to en- 
largement, the decision was reached to 
extend these piers rather than remove 
them and rebuild. The extension was 
done by driving piles in the prolongation 
of the piers and founding the pier ad- 
dition on the piles. That this work was 
satisfactory for moderate loading has 
been demonstrated by the fact that in 
twenty years’ service the piers remained 
in good condition without appreciable 
cracking. 

The first two trusses of the bridge were 
built at a spacing of 25 ft 8 in. c. toc. 
When the third truss was added upstream 
of the other two, it was set at a distance 
of 20 ft. 2 in. from the old upstream 
truss, thus leaving the new roadway 5% 
ft. narrower than the original roadway. 

The second roadway was built for the 
specific purpose of carrying the trolley 
line which was to be built to connect the 
main part of Pittsburg with the South 
Side; the old (west) roadway was to be 
kept for wagon and foot traffic. But the 
east roadway was too narrow to accom- 
modate two lines of cars of reasonable 
width, and special narrow cars had to be 
provided for the bridge service; open 
cars could not be run, because of their 
extra width. These limitations of the 
bridge service, and the growing street- 
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The old Smithfield St. bridge 
over the Monongahela _ River, 
Pittsburg, was widened last sum- 
mer by shifting one truss later- 
ally. The delicate work was per- 
formed without accident. The 
bearing on the pier was kept at 
the old location by placing canti- 
lever girders over the piers tocarry 
the truss in its new position. 


car traffic, had the effect that in 1903 the 
west roadway also was pressed into use, 
making a total of four tracks across the 
bridge. 

The Smithfield St. bridge is one of the 
chief avenues of traffic to the South Side 
districts. The narrowness of the east 
roadway therefore made itself increas- 
ingly felt as an inconvenience, especially 
as vehicle traffic was excluded from this 
roadway. For half a dozen years past, 
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projects for widening the east roadway 
have been under consideration. It was 
only two years ago, however, that these 
projects finally reached the stage oi 
realization. Plans which had been drawn 
five years before were re-studied and re- 
considered and bids were called for on 
these plans. The Fort Pitt Bridge Works, 
of Pittsburg, Penn., were the successful 
bidders. They executed the work dur- 
ing the season of 1911, 
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WIDENING THE EAstT Roat 


The widening as planned invol: 
ing the easterly truss 4 ft. 6 in. , 
i.e., outward, thereby widening 
roadway to a center-to-center s; 
24 ft. 8 in., which is only 1 ft. : 
than the old roadway. The 
length of the piers set a limit to : 
sible shifting of the truss, as it wa 
desired to build a further exter 
the piers. In fact, the new posit 
the truss is so near the edge of t! 
that in all projects for the widening j; 
was planned to place longitudinal girde; 
along each pier under the truss se 
tending from the center truss to the 
truss and supporting the latter as aq 
cantilever, with a shoe bearing prac. 
tically at the old position of the upstream 
truss shoe. 
ARRANGEMENT 
involved 
spans, 


Cast 


oF WorK—The 
three piers and two 
making a total length of steel. 


work 
360- ft, 


South 
Replaced by 
Truss Span by P& 
\ 


os x + 
rate A 
84-64 460-0 4 


Col ¢.f0 


JH PH RTH 4 } 


Ss 2585 RSet ext 
PY iar SES tS 5 
ENG. NEWS 


1, OUTLINE SKETCH OF SMITHFIELD ST. BRIDGE OVER “MONONGAHELA RIVER, PITTSBURG, PENN. 


work of about 720 ft. to be shifted. 
The work was divided into four parts: (1) 
Placing the longitudinal girders over the 
piers under the truss shoes, forming not 
only the permanent cantilever support, 
but also providing a track upon which the 
trusses could be slid; (2) removing the 
floor, cutting the floorbeams, portal brac- 
ing and top-lateral bracing, and placing 
temporary bracing for holding the truss 
in position while shifting; (3) shifting 
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Fic. 2. SMITHFIELD St. BRIDGE WIDENING;OLD AND NEw CROSS-SECTIONS OF EAST 
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Fic. 3. SMITHFIELD ST. BRIDGE WIDENING; LOCATION OF CUT IN PIERS FOR CANT! 
LEVER GIRDERS, AND JACKING BEAMS FOR END Posts 


the truss 4% ft. laterally; (4) placing 
the new lateral and portal bracing and 
the new floor members. 

The work involved not only the two 
river spans, but also several approach 
spans on either bank (see Fig. 1). The 
methods used for widening the ap- 
proaches differed materially from the 
methods used in the river spans: the ap- 
proaches were widened by change in the 
floor system only, without shifting of 
trusses. Further, in the south approach, 
which crosses the tracks and yard of the 
Pittsburg & Lake Erie Ry., the railway 
company desired to get rid of one of the 
piers and for this purpose offered to sub- 
stitute a through truss span for two of 
the old deck spans, which offer was ac- 
cepted by the city and the change exe- 
cuted by the railway company under the 
supervision of the city authorities. 

The outline drawing Fig. 1 gives the 
chief characteristic of the structure, 
showing the form of the trusses in the 
two river spans and the arrangement of 
the girder spans in the approaches. It is 
to be remembered that the trusses had 
eyebar bottom chords and eyebar diag- 
onals. The suspenders, by which the 
floorbeams are hung to the trusses, are 
also eyebars, but at the two middle panel- 
points of each span the hangers are short 
and are built rigid, so that the trusses 
and floor are anchored to each other 


longitudinally. The stringer system of 
each span had sliding support at the shore 
piers, and fixed support over the center 
pier. The connection to the stringers 
was, in fact, the only longitudinal anchor- 
age for the trusses. The nature of the 
floor construction may be seen by re- 
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077 
ferring to Fig. 2, where the upper sketch 
represents the floor 
existed prior to the widening. 


construction as it 
The floor 
beams had a depressed top flange, making 
the middle portion quite shallow, and the 
stringers in pairs, with a view to 


possible operation of cable cars over the 


were 


bridge; the space between the stringers 
ver the floorbeams was intended to ac- 
commodate the cable, there being also 


provision for attaching a supporting rol- 
ler between the stringers a short distance 
either side of floorbeam. 
cable cars were never operated over the 
bridge. 

The lower sketch in 
floor construction as exists, after 
the widening. As appears, the 
stringer system has been rearranged, but 
old used without 
change except the adaptation of new end 


each However, 


Fig. 2 


it now 


shows the 
there 
stringers 


the were 


connections. It was originally contem- 
plated to use the old floorbeams, splicing 
in a section at the center. When the 


work was carried out, however, it de- 
veloped that it would be cheaper to pro- 
vide new floorbeams, and the floorbeams 
shown in the lower sketch of Fig. 2 are 
new throughout the bridge. The side- 
walk brackets, however, are the original 
being attached to the web of the 
new  floorbeams. As will be noted 
farther on, the manner of reconstructing 
the floor in the approaches was quite 
different. 

The method of adapting the piers to 
the new truss spacing is exhibited by 
Figs. 3 and 4. In both figures the mid- 
dle pier is represented, but the opera- 
tions were substantially the same at the 
two shore piers. The form and position 
of the five longitudinal girders placed on 
the pier under the truss shoes is seen in 
Fig. 4. Fig. 3 represents the original con- 
dition of the pier, except that the dotted 
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line in the elevation indicates the posi- 
tion of the girders and the dotted line in 
plan shows the cuts required to be made 
in the masonry to receive the girders; 
further, the jacking bracket and beams 
shown on the truss post were placed for 
the purposes of this work. It will be 
noted that the girders extend only a short 
distance under the shoe of the middle 
truss, the general bearing of this shoe 
being left undisturbed. 

The method of placing the girders was 
as follows: An excavation was made in 
the top of the pier, approximately as in- 
dicated by the dotted line in the plan of 
pier top, Fig. 3, except that it extended 
only to the inner edge of the outer pier 
shoe instead of extending to the end of 
the pier. In cross-section this excava- 
tion is indicated in Section AA. The re- 
moval of the stone was done by chipping 
out the material, without the use of ex- 
plosives. 
and longitudinal I-beams for the jacks 
were placed at the truss post as indi- 
cated in the elevation, Fig. 3. Two 50- 
ton jacks were set under each end of 
either pair of I-beams; subsequently, an 
additional jack was placed at each point 
of support, making twelve jacks at the 
center pier. As the plan in Fig. 3 indi- 
cates, the inner jack rested on the top 
of the pier while the outer jack bore on 
the belt course (the original coping) 5 ft. 
10 in. lower down. When the jacks were 
placed the weight of the truss was taken 
off the shoes and transferred to block- 
ing, resting on the undisturbed masonry 
outside of the intended line of excava- 
tion. Thereupon the excavation of the 
channel or pit for the longitudinal gir- 
ders was continued under the shoe and 
to the end of the pier. As soon as this 
was completed the girders were slipped 
in endways and blocked to upward bear- 
ing against the shoe of the middle truss 
and to downward bearing directly under 
the original shoe of the east truss on 
wedges or shims for making a rust-joint 
bedding at this point. All other spaces 
under and around the girders were subse- 
quently grouted with cement. 

In the elevation in Fig. 4 the project- 
ing end of the girder has the purpose of 
supporting the sidewalk bracket at the 
piers; this extension occurs only on the 
middle girder of the five. Also, the brace 
framing over the girder is special brac- 
ing put in place between the ends of the 
stringers, which at the pier do not have 
the support of the floorbeams and there- 
fore require bracing to hold them up- 
right. 

The girders being supported at the old 
truss-seat, the pier is practically under 
the same load condition after the shift- 
ing of the truss as before, the load at the 
east bearing being but slightly increased 
by the change in location of the truss. 
Inasmuch as all spaces under the girders 
are grouted with cement grout, it is pos- 
sible that the load reaches the pier at 


Meanwhile, the jacking bracket 
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other points than merely over the length 
of the rust joints, but so far as load con- 
centration near the end of the pier 
masonry is concerned, the pier is proba- 
bly in just as favorable condition after 
the widening as before. 

It was previously noted that the trusses 
were slid along on the top flanges of the 
girders as a track. To this end the gir- 
der tops were planed, and when lower- 
ing the truss shoes upon the girders 
heavy oil was applied. 

While the pier work was in progress, 
the upstream truss was still connected to 
the other trusses by portal-bracing, lat- 
eral-bracing and the entire floor system. 
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laterally. The construction of this 
frame and the method of anchor 
down to the flanges of the pier ¢ 
will be clear from an_ inspecti 
Fig. 5. 

Before the widening, the bridg; 
braced by a full top-lateral system, , 
tal frames, and intermediate sway fr 
at each panel-point. The sway fr 
extended down to the middle line of : 
truss. When these elements of late; 
stability were removed, the trusses \, 
without lateral support for their fy)! 
length of 360 ft. between the end braces 
A special top-chord system was devised. 
therefore, to hold the truss and to enable 
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Before these could be removed, auxiliary 
bracing had to be placed. As shown by 
an inclined line in Fig. 1, longitudinal 
bracing struts were placed from each 
shoe to the first panel-point of the bot- 
tom chord to provide longitudinal sta- 
bility. For lateral stability, a raking 
strut was put in, as shown by Fig. 5, at 
each end post. This strut and its bottom 
horizontal tie served also as the means 
for applying jacks for shifting the truss 


it to be held at all times while shifting 
it. The design of this system is the 
essential point of the method of moving 
the truss employed in the work. 

The bottom chord was left wholly with- 
out support in the way of bracing. There 
was some anxiety on the part of the con- 
tractors prior to beginning the moving 
whether the jacking, or the vibration 
from traffic on the undisturbed half of 
the bridge, or both causes acting together, 
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might not set up a swinging motion in the 
loose bottom chord which might lead to 
disastrous results. To protect against 
such an occurrence, the middle two floor- 
beams in either river span were put in 
place, being fixed to the middle truss and 
hung in_a yoke at the east truss; thus 
any vibratory or swinging motion of the 
truss would be opposed by the drag of 
the suspended floorbeams, which would 
amount practically to an anchorage 
against such motion, or at least against 
any great exaggeration of such motion. 
As a matter of fact, no swinging or 
cumulative vibration appeared in the 
truss, and the moving went forward with- 
out incident. 

Fig. 6 shows in general arrangement 
and in detail the type of top-chord brac- 
ing adopted. A transverse strut and two 
diagonal braces were fastened to the top 
chord of the truss which was to be 
moved, extending over and lapping upon 
the top chord of the middle truss, which 
was held securely by the lateral system 
of the west half of the bridge. The tim- 
bers could slide over the middle truss, 
and they were connected to it by a pair 
of screws set in opposition so that before 
one screw could be drawn up the other 
had to be slacked off. On studying this 
arrangement, it will be seen that it forms 
a complete bracing system from the mid- 
dle truss to the east truss when the 
screws are drawn up tight, but that by 
slacking off one screw and drawing up 
the other the frame and east truss could 
move outward. 

Each of the two spans was fitted with 
four of these adjustable braces, spaced 
three top-lateral bays apart. These four 
struts supported laterally the twelve in- 
termediate top-chord panel-points. The 
ends of the top chord were supported 
laterally by a transverse strut provided 
with an adjusting device similar to that of 
the intermediate struts. 

The conditions governing the moving 
of the trusses were as follows: The two 
trusses were suppofted on the three 
shoes,-pne on each pier, and these shoes 
rested on the oiled girders as tracks. The 
brace frames provided at the shoes as 
shown in Fig. 5 gave a means for apply- 
ing the jacks for shoving the truss over, 
the jacks being placed between the heel 
of the brace frame and the shoe of the 
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Detail at Point A 

middle truss. Except at the shoes, both 
spans were quite free, held only by the 
adjustable top-chord bracing just de- 
scribed and the floorbeams at midspan. 
The moving, therefore, required the op- 
eration of the jack at the three shoes and 
the manipulation of the adjusting screws 
of the top-chord bracing; the floorbeams 
in their suspension yokes took care of 
themselves. 

To do this work, men were provided at 
the piers to handle the jacks and one man 
was stationed at each top-chord adjusting 
point. A system of signals was agreed 
upon by which the men could know when 
a given movement had been obtained, or 
was to be obtained. The general plan of 
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working was to obtain successive move- 
ments of one-quarter inch. When a 
movement of '4 in. was obtained at the 
three jacking points, a pause was to be 
made until signals had been received 
from all of the top-chord men that they 
had shifted their adjusting screws an 
equal amount, this meaning, of course, 
that the truss was in correct line on its 
full length. As a matter of fact, the 
movement did not progress in a series of 
separate stages as the plan would imply, 
but was practically continuous. After 
the first beginning of the work, the men 
at the adjusting screws had a sufficiently 
good judgment of the rate of moving to 
keep their work on the adjusting screws 
about abreast of the movement of the 
jacks, and the signal that the '-in. 
movement had been obtained was re- 
ceived practically at the same time along 
the whole length of the bridge. 

The procedure. as described went 
through without a hitch, and at a remark- 
ably rapid pace. The actual moving of 
the truss was accomplished in less than 
three hours. Counting the preparation 
for the work (posting the men at the 
several positions and instructing them in 
signals, etc.) an entire day was consum- 
ed, but the trusses were in motion only 
the time stated and by the end of the day 
they had been made secure by a sufficient 
amount of bracing and other connections 
to relieve the contractor of any possible 
anxiety as to the stability of the struc- 
ture. 

The work from this point forward was 
simple. The new floorbeams were put in, 
top-chord and portal bracing placed, and 
then the stringers riveted between the 
floorbeams. Putting on a new wooden 
deck, etc., was a separate contract. 

In renewing the bracing, floorbeams 
and stringers, it was found that the old 
stringers could be used economically, re- 
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quiring only a little change at the ends 
to fit them for connection to the floor- 
beams. The floorbeams, as _ already 
noted, are new, the old ones being scrap- 
ped. The top lateral bracing has new 
struts, but the old diagonal rods were 
used, with suitable end extensions. The 
sway frames also are new. The portal 
bracing, consisting of top and bottom 
struts and a web system of angles, was 
utilized by cutting in the middle and 
splicing in a new section. These various 
repairs were done without special diffi- 
culty, and the finished work has ‘satis- 
factory appearance in all respects. 

Considerable repajr work was neces- 
sary at the details over the pier. The 
feet of the end posts and the shoes were 
not badly corroded, in spite of having 
large accumulation of rubbish about 
them, but the stringers in line of the 
middle and east trusses, which were web- 
connected to the face of the end posts of 
either truss, had crushed in the web 
plate, or rather the batten plate, of the 
end post, so that these plates had to be 
cut out and new ones put in. 


WIDENING THE APPROACHES 


Fig. 7 shows cross-sections of the ap- 
proach spans in the old and in the re- 
built condition. The spans consisted of 
deck plate-girders, except that the most 
southerly one of the south approach was 
a half-through plate-girder. Referring 
to the old condition (upper sketch in Fig. 
7), it will be seen that the peculiar con- 
struction of the sidewalk brackets made 
it possible to extend these brackets by 
adding on another section, and thus 
widen the sidewalk the required amount. 
Further, the two girders were not 
in line with the trusses of the river 
span, nor in line with the new position of 
the trusses, but were about halfway be- 
tween. Since the floor lay wholly above 
the girders, no truss or girder clearance 
was involved, and the width available 
from center line of approach to outer 
girder was about equal to the new net 
width on the river spans. These con- 
ditions made it unnecessary to shift the 
approach girders, but it was sufficient to 
reconstruct the floor. The sketches in 
Fig. 7 show how this was done. 

The essential item in the reconstruction 
was the provision of new roadway string- 
ers of greater capacity and at different 
locations, and the use of the old roadway 
stringers for sidewalk stringers. This 
work was executed with little trouble and 
no difficulty. 

The cost of the entire widening work, 
including river spans and approaches, 
was about $60,000. The work was done 
by .he Fort Pitt Bridge Works, of Pitts- 
burg, Penn., H. R. Blickle, Chief Engi- 
neer; Chas. G. Schade, Assistant Engi- 
neer, and W. P. Rothrock, Engineer 
of Erection. It was under the direction 
of the Bureau of Construction, Depart- 
ment of Public Works, of Pittsburg; 
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Willis 
of Bridges in 


N. S. Sprague, Chief Engineer. 
Whited was Engineer 
the Bureau during the larger part of 
the time. He was succeeded by T. J. 
Wilkerson as acting Bridge Engineer. 
CONDITION OF THE RIVER PIERS 

As has already been noted, the piers 
were lengthened in 1891 to accommodate 
the second roadway, and the original por- 
tion has a foundation of different charac- 
ter from that of the extension. In spite 
of the heterogeneous character of the 
foundation, the piers remained intact and 
showed no cracks or other evidences of 
weakness for many years. Five years after 
the second roadway was added, the city 
had a committee of engineers, Messrs. Her- 
man Laub, C. C. Schneider and James B. 
Andrews, inspect the bridge to determine 
its condition. This committee found the 
piers to be in perfect shape. The city 
engineer of bridges inspected the struc- 
ture carefully as late as a dozen years 
after that time, and also found the piers 
in perfect condition. 

In the last few years, however, cracks 
have made their appearance in the river 
piers. They have been particularly 
noted within the past year, that is to 
say during and after the widening above 
described. The middle pier is in the most 
unfavorable condition, having a transverse 
crack at or near the middle line, extending 
from the coping down to water level. It is 
conceded that this crack is an evidence 
of differential settlement of the original 
and the extension foundation. The city 
authorities do not regard the situation 
as serious, however, and they limit them- 
selves to keeping the pier under regular 
observation to note any changes. The 
bridge is now carrying its full traffic 
load. 


Construction Cost of the Sewage 
Purification Works at 
Washington, Penn. 


By DONALD M. BELCHER* 


The sewage - purification works for 
Washington, Penn., were built in 1907-8, 
and were described, in detail, in ENct- 
NEERING News of July 16, 1908. The 
purpose of this article is to give the cost 
of construction of the different struc- 
tures. The cost figures will be better 
understood after giving an outline of the 
works. 

TYPE AND CApaciTy—tThe purification 
plant consists of septic tanks, sprinkling 
filters and settling basins and has a ca- 
pacity of 3,000,000 gal. of sewage per 
24 hours. It is located about three miles 
below Washington, on the Chartiers 
Creek, near Arden Station. Details of 
the design of the various structures were 
given in the above mentioned article. 

ScREEN CHAMBER—The sewage first 
enters the screen chamber, which is situ- 


*14 Prospect St., Winchester, Mass. 
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ated on the opposite side of the 
from the rest of the purification 
This chamber is open and divided 
two sections, each of which may b 
oft by stop planks. The sewage ; 
through two screens, the first 
openings of 34 in. and the second 
ings of 4 in. 

Suction ConpuItT—The sewage pa 
under the creek, through a 16-in 
iron inverted siphon, and flows, by gr 
to the pumping station, in a conduit 
sisting of 20-in. vitrified pipe laid in 
crete. 

PUMPING STATION—The building 
pressed brick with sandstone trimmi 
resting on concrete foundation wa 
which form the lower portion of the s) 
tion, in which the machinery is locat 
The roof is of -slate carried by stee! 
trusses. 

Under pumping machinery is included 
one 25-hp. and two 15-hp. Gardner gas 
engines, one 8-in. and three 5-in. Brooks 
centrifugal pumps and all piping, valves 
and appurtenances in the pump pit. The 
gas engines (made by a local company) 
are of horizontal, single-cylinder, two- 
cycle type and are fitted with hot 
tube ignition and compressed-air start- 
ing devices. The 5-in. and one 8-in 
sewage pumps have a combined maxi- 
mum rated capacity of 5,040,000 gal 
per 24 hours, against a head of 20 ft., and 
the 5-in. sludge pump has a maximum 
rated capacity of 1,080,000 gal. per 24 
hours, against a 7-ft. head. 

The water supply, to furnish water for 
cooling the gas engines and for flushing 
purposes, is obtained from two wells 
which were driven near the station. The 
water is lifted from .these wells by 
compressed air into a suction well, of 
16,500 gal. capacity, just outside of the 
station, and pumped from this into a con- 
crete storage tank, situated on rising 
ground about 175 ft. from the station. 
This tank has a capacity of 4000 gal. and 
is 13 ft. above the gas engines. 

Under this item is included the cost of 
drilling two wells (125 ft. deep) ; a 20-hp. 
Gardner gas engine; a Gould triplex 
pump of 150 gal. per min. capacity; a 
Hall air compressor having a capacity of 


TABLE I. UNIT PRICES, SEWAGE PURI- 
FICATION WORKS, WASHINGTON, PENN 


Unit 
price 
$0.28 
11.00 


Quantity 


14,730 cu.yd. 
353 cu.yd. 


Excavation. . 
Concrete, roofs, 1:2:4... 
reinforced walls 
and walls hav- 
ing a mini- 
mum dimen- 
sion of 12 in. 
or less, 1:2:4. 
heavy walls and 
foundations, 
1:24:54 
floors, 1:24:54. . 
Ransome twisted steel re- 
inforcement 
Cast iron pipe eat 
Special castings, bell and 
spigot 
Special castings, flanged. . 
Broken stone filtering ma- 
terial, local 
Broken stone filtering ma- 
terial shipped in....... 


1,280 cu.yd. 
1,517 cu.yd. 
1,412 cu.yd. 


30.5 tons 
56.5 tons 


6.1 tons 
8.8 tons 


13,730 cu.yd. 
1,135 cu.yd. 
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17 acres 


fe mber 826 cu.ft. 
S duit. 
n 80 lin.ft 
iction hs 
of 257 lin.ft 
sta- 
x50 ft. 
g, sub- 
ture 22,300 cu.ft 
1g, SUe 
true- 


25,200 cu.ft. 


nery, 
nes and 
nps 
nery, 
iter sup- 
14 c.i. force 
main is 385 lin.ft 
Septic tanks, 
800,000 gal. 
Earthwork, 
iverage cut, 10.5 ft 
Concrete. 1,204 cu.yd. 
Steel rein- 
forcement. 16.5 tons 


Valves, pipes, 
ete 


Dosing chamber 630 cu.ft 


Y-in. ¢.i. con- 
uit to filters 190 Tin.ft 
Sprinkling filters 1. 5 acres 
Karthwork, 
average cut 1.5ft 
Concrete walls.. 154 cu.yd 
Flushing gal- 
ieries. 56,700 cu.ft 


Distributing 
system... 
Co,lecting sys- 
tem 
Filtering ma- 
terial... . 
Miscellaneous 


14,865 cu.yd 


Settling basin, 
160,000 gal. 
Earthwork... 
Concrete..... 
Valves, pipes, 

Bis ch éxs 


164 cu.yd 


18-in. outfall 
conduit 
Sludge disposal 
Drying area. 1 
18-in. drain 
from septic 
tanks. es 
10-in. drain 
from set- 
tling basin. 
6-in. c.i. force 


165 lin-ft 


5 acres 


416 lin.ft 


165 lin.ft 


main... 202 lin.ft 
t-in. c.i, water ; 
WIG 625 a-ea8 430 lin.ft. 
Miscellaneous... ...... 


Total cost (ex- 
clusive of 
_ engineering) 
Engineering, 
10.1% 


Total cost. 


COSTS OF VARIOUS PARTS OF 
EWAGE PURIFICATION 
WASHINGTON, PENN 


S8S30 


1,179 


2,908 


5,184 


4,827 


3,823 


1,379 
9,087 


743 


2,700 





WORKS, 


$14,000 


$23 


2,009 


$8,092 


8,650 


1,070 


13,909 
382 


765 


50,299 


1,892 


314 
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50 cu.ft. 
pressure; 
ter by 8 
concrete 


of air per min., against 50 Ib. 
an air receiver, 2 ft. in diame- 
ft. long; air piping to the wells; 
suction well and storage tank; 
4-in. cast-iron pipe line between the sta- 
tion and the storage tank and the neces- 
sary valves, piping and appurtenances in 
the station. 


Septic TANKS—The sewage is lifted 
approximately 20 ft., through a 14-in. 
cast-iron main, into the septic tanks 


Four compartments are formed, by rein- 
forced-concrete dividing walls, each being 
25x100 ft. in plan and 11 ft. deep, and 
they are cevered by a 4-in. flat reinforced- 
concrete roof, carried on beams and 
piers. Adjacent to the tanks is a small 
uncovered dosing chamber in which is a 
float operating a butterfly valve which 
automatically controls the flow of sewage 
from the septic tanks to the filters. 

From the dosing chamber the sewage 
flows, by gravity, through a 20-in. cast- 
iron pipe line to the sprinkling filters. 

SPRINKLING FILTERS—The filters are 
four in number, each being 100x150 ft. 
in plan, and are surrounded by concrete 
walls on all sides. Along both sides of 
each filter are covered galleries, 4 ft. 
wide and 6 ft. high, and into these extend 
the ends of the tile underdrains. A 4-in. 
cast-iron water main runs the length of 
each gallery to provide for flushing. 

The main distributors consist of 15-in. 
vitrified pipe embedded in the walls of the 
central gallery and the lateral distributors 
are 5-in. vitrified pipe carried in the top 
of small concrete walls. 

Five-inch half-tile, laid on a 4-in. con- 
crete floor, form the lateral collectors. 
The main collectors, which are built of 
concrete, run the length of each filter and 
empty into the effluent conduit, which is 
formed by vitrified pipe embedded in the 
walls. 

The broken-stone filtering material, ex- 
cept the upper 6 in., was taken from a 
local quarry and was a low-grade lime- 
stone, very close grained and hard, but 
liable to crumble when exposed directly 
to snow and ice. For this reason, a bet- 
ter grade of limestone, from Ohio, was 





TABLE IIl. 


Pumping station building, substructure 


UNIT COSTS OF STRUCTURES COMPOSING SEWAGE-PURIFICATION 


WORKS, WASHINGTON, PENN. 


superstructure 


total 


Septic tanks... . 
Sprinkling filters . 
Settling basin. .. 


Screen chamber. . 
Suction conduit. . 
Pumping station. . . . 
Force main........ tes 
Purification ee: 
Septic tankS.......... 
Dosing chamber. . 
Conduit to filters . 
Sprinkling filters . . 
Settling basin. ...... 
OUU bis canes ose 
Sludge disposal... ... ; 
Water main.......... 


Total purification plant 


Total purification works 
_., engineering)........ Me's 
Total purification works (including land and 


enginee 


(except 


land 


Capacity 


Unit price 
$0.13 per cu.ft. 
0.21 per cuft. 
0.17 per cuft. 
$17,380 per 1,000,000 gal. 
$33,530 per acre 
11,820 per 1,000,000 gal. 


22,300 cu.ft. 
25,200 cu.ft. 
17,500 cu.ft. 
800,000 gal. 
1.5 acres 
160,000 gal. 


$108 
670 
5,580 
357 


3,000,000 per 


gallons 1,000,000 


per gallons 
1,636 
127 
255 
16,766 
630 


24 hours per 
24 hours 
105 
617 

76 
314 





$23,526 


and 


30,276 
38,474 
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used for the upper 6 in. Two 
stone were used, the larger being 2 to 
4 in. and the smaller 1 to 2 in. The 
average depth was 6 ft. 10 in. 


sizes of 


SETTLING BAsIN—This is an open 
basin, with concrete walls and floor, di- 
vided into two parts for purposes of 
cleaning. he sewage passes out of the 
basin over a weir and flows by gravity 
through an 18-in. vitrified pipe, to the 
creek. There is a flap gate at the end of 
the pipe protected by a concrete head 
wall. 

SLUDGE DisposAL—An area of about 


one and one-half acres was graded and 
underdrained to provide a drying area for 
the sludge. 

The sludge from the septic tanks flows 
to the disposal area by gravity, through 
an 18-in. vitrified pipe line. The sludge 
from the settling basins flows through a 
10-in. vitrified pipe, laid in concrete, to 
the pumping station and is pumped from 
there through a 6-in. cast-iron force main 
to the drying area 

Unit Prices—In Table No. I are given 
the unit prices of the principal items. 

Stone for the concrete was taken from 
a quarry located about 1000 ft. from the 
plant. The sand Ohio River sand 
and was mixed with the crusher dust in 
equal parts. 


Costs 


was 


The costs of all the structures 
are given in Table II. 
total costs of the work to the Borough of 
Washington and not the actual cost to the 
contractors. In apportioning the costs to 
the different structures, all pipes, valves, 
etc., inside of the outside neat lines of 
each structure, were considered to be- 
long to that structure. 

Unit Costs—In Table HI are given 
the unit costs of some of the structures, 
based on their capacities. 

It is estimated that the present purifica- 
tion works will treat the sewage from a 
population of about 40,000 and the per 
capita costs, in the following table, are 
based on this figure. 


These costs are the 


Cost of Cost 
con per 
struction capita 


and works 
purification ~* 


Pumping station 
preparatory to 
NE a's a. eee 

Purification plant... . 

Total purification works (ex- 
clusive of land and engineer 


$20,251 $0.51 


70,577 1. 76 


ing)... = 90,828 2.27 
Total ‘including land and engi- 

neering)....... 115,422 2.89 

CoNTRACTORS—The sewage works were 


designed by R. Winthrop Pratt, of Colum- 
bus, Ohio, and built under his super- 
vision, with the writer as resident engi- 
neer. The general contractors for the 
work were Williams, Proctor & Potts, Inc., 
of New York City. The water-supply 
uiachinery was installed, under a separate 
contract, by the Reineke-Wagner Pump & 
Supply Co., of Pittsburg, Penn. 

The construction work was commenced 
in March, 1907, and the plant was fin- 
ished and put in operation in February, 
1909. 
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Surveys for a Submarine Rapid 
Transit Tunnel* 


By FREDERICK C. NOBLEt 


The following is a description of the 
surveying methods used in constructing 
the tunnel under the East River (at New 
York) between South Ferry, Manhattan, 
and Joralemon St., Brooklyn. This tun- 
nel was begun in March, 1903, and was 
opened to traffic in January, 1908. The 
tunnel consists of two parallel single- 
track tubes, of the usual cast-iron ring 
construction having an interior diameter 
of 15% ft. The distance between cen- 
ters is 28 ft. under the river and 26 ft. 
in Joralemon St. The Manhattan head- 


ings were driven from a double shaft in 
Battery Park. The Brooklyn headings 
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survey. It was apparent that no base 
line of suitable length could be laid out 
in the vicinity that could be measured 
directly from end to end as one of 
the sides of the triangulation system. 
Although the ends could be located on 
roofs, so as to be seen from each other, 
the measurement had to be made along a 
broken line. 

A reconnaissance showed that a prac- 
ticable base, about 3000 ft. long, might be 
obtained on the Brooklyn waterfront 
north of Joralemon St. The southern 
terminus was chosen to be the above- 
mentioned intersection of the south tube 
lines, and the northern terminus was also 
located on the roof of a warehouse. Each 
of these points commanded a view of the 
other and of the adjoining waterfronts of 
Manhattan and Governor’s Island, and, 


nas | Base? ---- 
af CO e urman | 


Atlantic Ave 


Fic. 1. PLAN OF TRIANGULATION SURVEY FOR THE EAST RIVER TUNNEL FROM THE 


BATTERY 


were driven from two shafts (one over 
each tube) in Joralemon St., about 1200 
ft. from the water front. Between the 
shafts, a distance of about 6000 ft., there 
are three tangents in the tunnel line, the 
middle or river tangent being joined to 
the Manhattan and Brooklyn tangents by 
curves of 4500 ft. radius (Fig. 1). 

The intersection of the south tube lines 
of the Joralemon St. tangent and the 
Manhattan tangent produced was located 
on the roof of a dock warehouse at the 
foot of Joralemon St. It was necessary 
to determine the exact distance between 
this intersection and a point of known 
stationing on the south tube line in Man- 
hattan, and this required a triangulation 


*Abstract of a 
presented’ before 
ety of Civil Engineers (New York), 
Feb. 7, 1912. The paper is_ entitled, 
“Notes on a Tunnel Survey,” by Frederick 
Cc. Nobile, and is published in the De- 
cember issue of the “Proceedings” of the 
Society (p. 1302). 

+Division Engineer, Public 
Commission for the First 
Flatbush Ave., Brooklyn, N. 

tEngineering News, 1906, I, 611: 1907, 
I, 727; 1907, II, 35, 312; 1908, I, 463, 612. 
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accordingly, were suitable for triangula- 
tion stations. In Manhattan, because of 
intervening buildings, it was found im- 
practicable to locate a triangulation sta- 
tion on the south tube line in the vicinity 
of the shaft so that it would be visible 
from all the other stations. On this ac- 
count two elevated points on the roofs of 
near-by buildings, one on each side of the 
Manhattan tangent, were chosen as tri- 
angulation stations, and carefully refer- 
enced to the point of known stationing on 
the south tube line, which was visible 
from them. On Governor’s Island, on 
the northerly sea-wall, two triangulation 
stations were chosen which marked the 
extremities of a shorter base used two 
seasons before in making a preliminary 
triangulation of the tunnel line. It was 
desired to include this base inythe sys- 
tem so as to have an independent check 
on the Brooklyn base measurement. 
The foregoing arrangement gave four 
fairly well proportioned quadrilaterals, 
the Brooklyn base forming one common 
side. In the system there were no angles 
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of less than 26° or more tha: 
the ratio of length of base to th 
sought was about 1:1!4. By ha 
quadrilaterals from which to 
the codrdinates of the Manhatta 
referred to the Brooklyn base as 
it was thought that any materia! 
the angular work could be detec: 
this would give a measure of the 
be regarded as unavoidable. 

The base line traverse was measy; 
with a 50-ft., flat, steel-wire tap 
vided with a spring-balance hand| 
taining a level bubble, thermometer. and 
adjustment for temperature correction. [t 
was marked with nicks at each end for 
use with plumb-bobs. The tape was 
tested for absolute length by comparison 
with a standard tape of known error. as 
determined by the Bureau of Standards 
at Washington. Measurements were made 
on cloudy days, or during early morn- 
ings in the-shade, to secure uniform tem. 
perature conditions. The line was marked 
in advance every 50 ft., and paper pads, 
ruled with a longitudinal line, were 
weighted down at these points, so as to 
relieve the head chainman of the dis- 
traction of getting line from a transit 
Each measurement was made by simulta- 
neous plumbings at the ends of the tape, 
which was held level. The forward point 
was marked at the average of a number 
of trials. For each series of measure- 
ments a fresh sheet of the pad was used. 
With a tape of this kind the difficulty of 
steady and precise plumbing was such 
that no individual measurement could be 
depended on to less than 0.003 ft., or 1 
in 17,000. 

No doubt a better method consists in 
using a longer tape, supported at short 
intervals, with a tape-stretcher; and 
measuring directly, without plumbing, on 
portable stations, as was done later in 
connection with other tunnel surveys in 
New York. However, with care, it was 
found that the errors were not cumula- 
tive, and, in a distance of 2880 ft. meas- 
ured in this way, the variation between 
the mean and the greatest extreme of 
several measurements was only about | 
in 100,000. The ends of the line meas- 
ured on the docks were connected to the 
triangulation stations on the roofs in two 
different ways, in order to avoid repeat- 
ing an error. The points on the copings 
were transferred to the dock level by 
casting down intersecting lines of sight 
from three transit set-ups. As a further 
check, an independent traverse, closing 
on the same points, was run by a differ- 
ent party in the marginal street back of 
the warehouses, and this gave a result 
agreeing with the dock traverse to |! in 
150,000. 

The triangulation sights were octagonal 
pine poles, 2% in. diameter and 8 ft. 


‘high, painted in alternate bands of red 


and white. These could be bisected 
readily, and gave no sensible difficulty 
from phase, because of the comparatively 
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range and the cloudy weather 
ected for instrumental work; but it 
would have been better practice to use 
higher targets with wide, flat vanes, set 
alicrnately at right angles. ; 

The angles were read separately by 
two observers, with different instruments. 
These were ordinary engineers’ transits, 
reading to 20 sec. on a 6%4-in. limb. 
The eight angles of a quadrilateral were 
measured separately by successive ad- 
ditions upon the limb. The entire angle 
at a station was also read, as a check on 
the sum of its components. To avoid 
bias, the angles were started at random 
near zero. Turnings were made, accumu- 
lating from left to right, until the sum 
became as nearly as practicable 360°, or 
its multiple. Reversing the telescope, and 
setting on the right-hand target, the same 
number of turnings was made from right 
to left until the sum was diminished to 
near the original reading. Both verniers 
were read at the beginning, at the mid- 
dle, at intermediate points, and at clos- 
ing. In case an angle failed to close 
nearer than an average of 4 sec. to each 
turning, the result was discarded and the 
angle was read again. 

When the third angle of any triangle 
of the system had been read, the angles 
were added, and if their sum varied from 
180° by more than an average of 5 sec. 
for each angle, the three angles were read 
again. The quadrilaterals were tested in 
like manner. It was found necessary to 
read over only one triangle, and in this 
case the trouble was located at a station 
where the conditions for observing had 
been less favorable than elsewhere. 

In comparing the observed angles, it 
was noted that the direct reading of an 
angle was generally greater (by 2 or 3 
sec.) than its value as found by taking 
the difference between two angles; and 
that, at the end of an observation, the 
closing reading was nearly always greater 
than the first. As this pointed to a small 
persistent error, it was seen that it would 
have been a better program to measure 
each angle both directly and by its 360° 
complement, and to take the mean. 

The set of observed angles of each 
quadrilateral was adjusted by the method 
of logarithmic residuals, based on the 
Principle of least squares, according to 
Johnson, and using the rigid method of 
making the side equation correction. The 
angles read by each observer were ad- 
justed separately. The corrections for 
spherical excess and reduction to sea- 
level were omitted as insignificant. 

The four quadrilaterals formed four 
Pairs, each with 2 common triangle. 
These relations would give rise to addi- 
tional equations of condition, and the 
simultaneous adjustment of all four 
quadrilaterals would be possible, theo- 
retically. However, this was not at- 
tempted because the refinement would 
not pay for the effort, and because it was 
desired to compute each quadrilateral 
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separately adjusted, so as to gain a prac- 
tical idea of the effects of error in the 
angular work. 

For the purpose of comparing results, 
the codrdinates of the Manhattan and 
Governor’s Island stations, referred to the 
Brooklyn base, were then computed for 
each of the four adjusted quadrilaterals 
of each observer. On plotting to full size 
it was found that for any point the vari- 
ous positions thus computed fell within 
the section of the target pole. It was 
seen that considerable time and labor 
would have been saved (and with suffi- 
ciently accurate results) by using any 
one quadrilateral, but the advantage of 
learning in this way the probable extent 
of errors from all causes was thought to 
warrant the extra trouble. 

The sides of the triangle formed by 
the two Manhattan triangulation stations 
and the point of known stationing in Bat- 
tery Park were then measured, and the 
coérdinates of the latter point were com- 
puted from those of the other two. The 
distance triangulated for was then de- 
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Fic. 2. SCALE FOR ALIGNMENT OF TUNNEL 


termined. The computed length of the 
Governor’s Island base (about 700 ft.) 
was found to agree with its original 
measured length within 0.016 ft., or much 
less than the probable angular error 
would account for. 

The stationing of the Brooklyn inter- 
section of the south tube tangents then 
being known, base-tape measurements 
were made from this point to the Brook- 
lyn shafts. Stationing was transferred to 
the tunnel by plumbing in the shafts. All 
measurements, above and below ground, 
to determine stationitig in the tubes, were 
made with the same kind of tape as that 
used for measuring the base, and in a 
similar manner. When the first head- 
ings were connected, the measured dis- 
tance was found to be about 0.02 ft. short 
of that calculated. The discrepancy was 
somewhat more than had been expected, 
but may be adequately accounted for as 
combining the error in angular work with 
the error due to the difference in con- 
ditions, with the apparatus used, between 
taping in the tunnel and taping the base 
line on the surface. Its effect on the re- 
sults of the surveys for alignment and 
grade, however, was very slight. 

For establishing the Manhattan tangent 
alignment, there was no point en line in 
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Battery Park, near the shaft, that was 
high enough to afford a sight to Brook- 
lyn over the intervening ferry houses. 
For this purpose, two towers, about 35 ft. 
high, one on each tube line, were erected 
about 150 ft. west of the shaft. From 
these it was possible to look across the 
river over all obstructions and see targets 
on the warehouse roof in Brooklyn set 
on the Manhattan tube lines prolonged. 
The towers were built as triangulation 
towers “usually are: with an interior tri- 
pod of three 8x8-in. timbers rigidly bolted 
together at the top and braced. This was 
inclosed within, but nowhere touching, a 
four-post tower braced on all sides and 
supporting a platform for the observer a 
little below the top of the tripod. 
GIVING LINE IN THE TUNNEL 

Line was transferred to the tunnel in 
the following manner: A transit, mounted 
on a trivet, was set on the tower tripod 
on the tube center line, as plumbed up 
from a hub under the tripod by several 
reversals of another transit set on the 
center line a short distance away. The 
tower transit, fore-sighting on the Brook- 
lyn target, set (by repeated plungings) 
a point on center line on the surface, 
about 10 ft. beyond the shaft. On this 
point a transit was set up, with its plumb- 
string in the mean position of the several 
settings; then, fore-sighting on the plumb- 
string of the tower transit, it aligned 
two plumb-wires suspended in the shaft. 

Steel piano wire, yy in. diameter, was 
used for this purpose. It was wound on 
brass reels 9 in. diameter. The reels 
were set, with their axes across the line, 
on stringers attached to the head-frame 
posts, high enough to permit sighting on 
the wires and to fore-sight by merely 
changing the focus. As the wire left the 
reel it ran over a small grooved wheel on 
a threaded axis, turned with a thumb- 
screw, by which slow lateral adjustment 
could be given. The wire was kept taut 
by a 20-lb. weight suspended in a pail of 
water at the bottom of the shaft. 

The wires were shifted laterally until 
the vertical hair exactly bisected the 
plumb-string fore-sight.and both plumb- 
wires. When this condition was reached, 
a transit set up in the tunnel below (as 


close to the wires as practicable) was 
shifted laterally until its vertical hair 
exactly bisected both wires. Then re- 


versing, it threw the line forward, setting 
two or more plummet-lamps hung from 
verniers reading on graduated brass scales 
attached to the roof of the tunnel. Re- 
setting on the wires, another set of read- 
ings was taken. Two more sets were 
taken in like manner with telescope re- 
versed. The wires were then shifted and 
reset by the upper transit, and the previ- 
ous operations were repeated for four 
more sets. 

The whole of the foregoing operations 
was then repeated, after -interchanging 
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transits at top and bottom, turning the 
water pails containing the weights partly 
around, shifting the wires, examining 
them to see that they hung free, and 
interchanging the members of the party. 
This work of plumbing the lines down 
the shaft was usually done on Sundays, 
when the cages were not running. 

The base between the wires was about 
10 ft. at the Manhattan shaft and 15 ft. 
at the Brooklyn shafts, and in each case 
was as long as permitted by the width of 
the shaft. On account of the shorter 
base in Manhattan, and the extra opera- 
tion there in transferring line, opportunity 
was taken, when the headings were after- 
ward extended west from the shaft, to 
check the line by plumbing through a 
_ vertical 6-in. pipe sunk from the surface 
to the tunnel at a point on the center 
line of one of the tubes, about 130 ft. 
from the shaft. 

The alignment scales were brass bars, 
1 in. wide, '4 in. thick, and 10 in. long, 
graduated to 0.01 ft. They were con- 
nected by three flat iron bars to the bolts 
of the tunnel lining at the roof (Fig. 2). 
The scales were read to 0.002 ft. by a 
sliding vernier from which a plummet- 
lamp was suspended. 

The line established on the scales near 
the shaft, as the mean result of many 
days’ droppings, was produced by re- 
peated runs read on scales set at inter- 
vals of about 200 ft. These runs were 
made by different observers, and using 
different transits, until mean readings 
were well established on the advance 
scales. Where the tube was on a curve, 
the scales were placed on tangents as 
long as could be obtained, and usually 
near points of intersection. The angles 
at these points were carried forward 
by repeated turnings on the forward 
scales. 

When it became necessary to carry the 
line through a lock, the transit was placed 
on a trivet on a timber wedged across the 
lock at the forward end, where it had the 
support of the bulkhead wall. It was 
then lined in with the last two scales, the 
forward one having been located as close 
as practicable to the lock, and a reading 
was taken on a paper scale set inside the 
lock over the outboard door. The lock 
was then taken in, and, before throwing 
the line ahead, the paper scale was read 
again to detect any possible movement 
due to change in pressure. No trouble 
was ever experienced on this account, 
however, and when the bulkheads were 
advanced the lines thus locked through 
checked quite -satisfactorily with lines 
carried through in free air. 

To assist in aligning a transit with two 
given points, a very useful device was 
furnished by the instrument maker. This 
consisted of two sliding plates, which 
were attached between the transit base 
and the tripod head or trivet, and per- 
mitted considerable range of lateral 
movement by a slow-motion screw. 
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GIVING LEVEL PoINTs FOR GRADE 


Grade was established between the two 
sides of the river as follows: Level runs 
were made from the shafts on each side 
to benches under the Brooklyn Bridge 
on the river side of each tower, at which 
point the river is much narrower than at 
the tunnel line. Levels were set up on 
each side, and simultaneous reciprocal 
readings were taken a number of times. 
The instruments were then interchanged 
and the readings repeated. In this way 
errors due to refraction, curvature, and 
imperfect adjustment were compensated. 

Levels were transferred down shafts by 
reading on a tape hung in the shaft, and 
applying the required corrections. To 
guard against errors of method in using 
a tape in this way, a tést was made by 
hanging the tape in the stair-well of a 
high building and comparing elevations 
obtained thus with those obtained by peg- 
ging up and down the stone steps with 
level and rod. Tunnel benches were 


generally located on lugs or cross-flanges 
near the lower quarter point of the tube. 


GENERAL CONDITIONS 


Conditions for instrumental work in the 
tunnel were at times as good as could be 
desired, but at other times fog, powder 
smoke, and heat interfered seriously with 
the work. Much trouble was caused by 
scales being removed or disturbed, and, 
where this was likely to occur, they were 
boxed around. The zero points of scales 
were réferenced to chisel cuts in the 
flanges of the lining. Where the tubes 
were in soft material, with one considera- 
bly in advance, the passage of the second 
shield would disturb the scales in the 
other tube. 

When the Brooklyn headings had pro- 
gressed about 1000 ft. along the tangent, 
and part way around the curve to the foot 
of Joralemon St., caissons were sunk at 
this point and connected to the tops of 
the tubes to form new shafts. To locate 
the corners of each caisson and to guide 
it during sinking, an underground trav- 
erse, tying in the cdérners of the roof 
opening, provided for by special seg- 
ments, was reproduced on the surface. 
On making the connection the instru- 
mental work checked closely. 

These shafts afforded an opportunity 
to check the survey work thus far run, 
directly from the surface, and this was 
done with very satisfactory results. As 
the headings advanced on either side of 
the river, cross-connections were made 
between the tubes at certain points, giv- 
ing an opportunity to compare the align- 
ment, levels, and measurements carried 
forward in one tube with those carried 
forward independently in the other. 
There were three of these connections: 
two in rock on the Manhattan side, and 
one in the rock reef on the Brooklyn 
side. 

The north headings were the first to 
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meet under the river, and this \ 
cember, 1906. When the shi 
still 90 ft. apart, a 6-in. pipe \ 
from the Brooklyn to the Manha 

by jetting and jacking, and the 
grades were checked through. 

was driven straight enough to 
clear sight from end to end, and. 
somewhat off center line, was aln 
fectly level, so that readings fo: 
could be made through it. A t: 

up at each end produced the line 
the pipe to the two forward scales 
heading, by which means the tw: 
lines were found to be exactly 
and 0.13 ft. apart. Of this discrepane 
about one-fourth could be attributed ¢ 
the discrepancy of 0.02 ft., before 
tioned, between the triangulated 
measured distance across the river. 
grades checked through the pipe 
0.01 ft. 

The south headings, which had been 
keeping some distance behind the corre- 
sponding north headings, met in March. 
1907. As the south shields were ap. 
proaching to a junction, it was possible 
to reference the center line of each head- 
ing to the joined and corrected center 
line of the north tube. This was effected 
by pushing rods of a measured length 
through grout holes in the south side of 
the north tube until they brought up 
against the shell of the south tube at 
points which were then located and meas- 
ured to. In this way the center lines of 
the south headings were brought together 
with an error of only 0.01 ft. 

The greater part of the instrumental 
work in the tunnel consisted of giving th: 
contractor lines and grades for the guid- 
ance of the shields and rock headings 
and for the erection of tie cast-iron lin- 
ing of the tubes. A profile of the center 
line, taken at the top on the flanges of the 
rings, was kept posted on a cross-section 
sheet in the contractor’s office near the 
shaft, and a similar record was plotted 
for line. Where the lining was erected 
behind a shield, the transit and level! were 
used directly for giving working lines 
and grades, and no simpler method could 
be devised that would answer the pur- 
pose, because it was found that the re- 
action of the shield jacks would disturb 
the lining for a considerable distance 
back. 

Where the headings were in rock, 
working points were given by lining in 
with the eye the flames of two plummet- 
lamps, hung from the roof by chains of 
adjustable length, and set so as to indi- 
cate grade as well as line. These lamps 
were made of a short piece of iron pipe, 
capped at the bottom, reduced at the top 
for a wick, and provided with a bail 
They were suspended from hooks screwed 
in roof plugs, timber caps, or wedges In 
calking recesses, with a piece of sash 
chain and an adjustable section made of 
two strips of brass, by which the length 
of suspension was varied. 
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-ondary Stresses in Bridges 


his subject has been considered re- 
ly in papers presented before two 
sineering associations, and we have 
bined and condensed some of the in- 
nation for the benefit of our readers. 


| MPORTANT RELATIONS OF SECONDARY 
STRESSES 

In a paper by A. Reichmann* on 
“Structural Steel Design,” in the Febru- 
ary number of the Journal of the West- 
ern Society of Engineers the subject of 
secondary stresses is dealt with as fol- 
lows: 

The future development of our bridges 
depends upon the careful consideration 
and elimination, as far as possible, of the 
secondary stresses. These stresses may 
be reduced by the selection of the proper 
section for the diagonals and their attach- 
ments to the chords. 

In a through bridge the elongation of 
bottom chord produces an elongation in 
the bottom laterals, resulting in heavy 
secondary stresses in both the floor beams 
and laterals when they are attached to 
the stringers and intermediate points. In 
a deck bridge the top chord being in com- 
pression is reduced in length, while the 
bottom flange of the stringers is elon- 
gated more or less, for which reason the 
stringers should be provided with exten- 
sion joints at the floor beams in order to 
avoid excessive secondary stresses. 

To minimize the effect of secondary 
stresses in a truss, it is well to omit knee 
bracing and sway frames at intermediate 
panel points. The main posts should be 
made the full depth of the truss wher- 
ever possible; in other words, bracing to 
increase the efficiency of posts and the 
use of sub-struts, materially increases 
the secondary stresses. Floor beams 
shuuid be made deep and centrally con- 
nected to the posts. In order to avoid 
chord stresses to be transmitted to 
stringers, their end connections should be 
made flexible. This can be done by using 
a wide gage of the outstanding leg of the 
angle connecting the stringer to the floor 
beam. 

When a truss with subdivided panels is 
used, the unit stress of the floor-beam 
hangers should be very low so as to keep 
down their elongation, as the elongation 
of the hanger produces heavy secondary 
Stresses in the chords to which it con- 
nects. 

Aside from the make-up of the various 
members of a truss and their connections, 
a great deal depends upon the type of 
span. Secondary stresses are very ma- 
terially increased or decreased according 
to whether the truss is single-intersection, 
multiple-intersection, or multiple-inter- 
section with vertical posts or without ver- 
tical posts. 

Another source of secondary stresses in 
a truss is due to the fact that the bottom 





*Resident engineer, 
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laterals are, as a rule, attached to the 
bottom of the post quite a distance below 
the bottom chord, so that the chord 
stresses in the lateral system must travel 
through bending in the post into the bot- 
tom chord. Besides this defect, laterals 
are not generally run in centrally with the 
chord, thereby inducing uneven distribu- 
tion of chord stresses. 

Discussion—In the discussion upon 
this paper, Mr. Reichmann stated that the 
amount of secondary stresses (in per- 
centage of the primary stresses) varies 
considerably for different structures. In 
a 150-ft. riveted Pratt truss 28 ft. deep, 
it was as high as 32° in the chords, 19% 
in diagonals and 33° in the posts. If 
this had been a pin-connected truss with 
continuous top chord, the average would 
have been only 10%. In a 130-ft. riveted 
Pratt truss 26 ft. deep, the percentage 
was from 6 to 22%. J. M. Johnson re- 
ferred to a 373-ft. truss 70 ft. deep, for 
the new Ohio River bridge of the Ken- 
tucky & Indiana Terminal Ry., at Louis- 
ville (ENGINEERING News, Feb. 22); this 
is of the double-intersection type with 33- 
ft. panels. Both he and Mr. Greiner con- 
cluded that these stresses were 10 to 
11% of the primary stresses, and that 
they could be ignored safely in view of 
the unit stresses used. He thought that 
in a through riveted 150-ft. truss 30 ft. 
deep, the stresses would not be anything 
like as high as 20 to 25%, as indicated by 
Mr. Reichmann. In 160-ft. spans of the 
double intersection type, Andrews Allen 
said he found higher secondary stresses 
than those mentioned by Mr. Johnson, 
although he used very limber diagonals 
of built-up H-section; but he was able to 
keep the fiber stresses within 25° above 
the allowed unit stress. Mr. Allen stated 
his general views as follows: 

“The fact of the matter is that no one 


“knows just what the secondary stresses 


are. We can figure them on a theoretical 
basis and still we know that the result is 
not correct, because we know that the 
effect of the stiffness of the joints and 
of the floor is to reduce the deflection of 
the span. The bridge members come into 
equilibrium somewhere. We do not know 
how much the secondary stresses are, but 
they are always less than our theory 
would indicate. Then, a bridge that has 
high secondary stress is usually very 


‘stiff, for the reason that the joints are 


stiff; and if we attempt to relieve our- 
selves of secondary stresses we often do 
so at the expense of stiffness of the 
bridge. So it is a matter that has to be 
handled with judgment; and I think it is 
entirely allowable to permit higher values 
for secondary than for regular stresses, 
for they occur only at certain points, they 
are not continuous, and usually have a 
tendency to relieve themselves. 


TESTS OF SECONDARY STRESSES 


One of the committees of the American 
Railway Engineering Association is in- 
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vestigating the matter of impact and sec- 
ondary stresses, and is making tests by 
means of special instruments. In a 
progress report submitted by Professors 
C. L. Crandall and F. E. Turneaure, at 
the annual meeting of this association in 
Chicago, Mar. 19 to 21, the work is re- 
viewed as follows: 


Through the issistance of the mech 


inician’s shop at the University of Wis 
consin, we were able to develop) and 
manufacture t special form of exten 
someter for use in measuring secondary 
stresses \n important requirement of 
such in nstrument is freedom from 
friction of all moving parts and, in gen 
eral, a high degree of sensitiveness, com 
bined with stability and strength of 
framework, convenience of adjustment 
ind manipulation 

\n instrument was developed along 
the line of the extensometers used for 
impact tests,* but to secure sensitiveness 
the principal bearings were made of 
knife edges, and instead of using a pen 
cil for securing it continuous record, a 
ray of light is allowed to pass through 


disk at the 
and a path of this 
is photographed on a 


a minute perforation in a 
end of the long 
light 
ing slip of 

The 
practical 


lever, 
ray of mov- 
sensitized paper. 


apparatus proved satisfactory in 
and the method of 
obtaining the record found to be 
indeed The sensitized 
was developed in the field so that 
could quickly be obtained. 
extensometers were 


sity of 


operation, 
was 
very gzood paper 
results 
Four of these 
made by the Univer- 
the 


three 


used by 
tests About 
the fleld 


following 


Wisconsin and were 
committee on its 
were 
made on the 
On the Chicago 
160-ft 
pin-connected 
104-ft 
in which eye 


weeks spent in and tesis 


were bridges 

& St. Paul 
and a 176-ft 
Til., ' 
Rockton, Ill 
the di 
agonal members, and a span of the sam: 


Milwaukee 


Ry., a riveted span 


span it Byron, 
pony truss span at 


bars were used for 


length at Brodhead, Wis., in which all 
members were riveted On the Chicago 
& Northwestern Ry., a 182-ft. riveted 
truss, a 75-ft. deck-plate girder, and a 
through riveted lattice truss, all on the 
new belt line at Milwaukee 





Hegearly Salaries for Municipal En- 
gineers are probably paid here and there 
in all countries 
is recorded and 


An example of the sort 
“The 
Mar 


commented on in 
Surveyor,” of London, England, for 
15, 1912,-as follows - 

Municipal 


professional 
overlook the 


engineers who 
advancement 
unique , opportunity  pre- 
sented by the vacancy which exists in 
the office of inspector of nuisances and 
borough surveyor of Lianidloes. It is 
true that the combined salary is only 
£75 [$365] per annum, of which £65 is 
allocated to the former office, but this 
must not be taken as a measure of the 
responsibilities involved. A capable and 
qualified whole-time officer is required, 
and he must hold the certificate of the 
Royal Sanitary Institute, or of some 
other similar body He must also be 
experienced both in sanitary work gen- 
erally and in questions arising under 
the Housing and Town Planning Aet 
We cordially congratulate the council 
of the borough of Lianidloes on the 
modesty of their requirements, and we 
hope that they may obtain, at a salary 
of £10 per annum, a borough survevor 
who will bring to the discharge of his 
duties a degree of skill which such 
muneration fairly represents—and no 
more. When will some authorities learn 
that the employment of skilled profes- 
sional advisers is a true economy, and 
that such officers can only be obtained 
by the offer of reasonable salaries. 


are seeking 
should not 


*Engineering News, June 20, 1907. 
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Interurban Railway Station 
at Wheaton, III. 


With the increase in extent and im- 
portance of interurban electric-railway 
systems, and the growth of their traffic, 
there has been a marked development in 
the character of the structures used by 
these lines. Passenger and freight sta- 
tions are being established in cities and 
towns, and stations or shelters of artistic 
design are taking the place of plainer and 
rougher structures at suburban and road- 
side stops. Examples of a variety of 
structures of this class were described in 


ef Stone Cap ; : 
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only, with offices for baggage service and 
for the division superintendent. Fig. 1 
shows the general plan and the elevation 
of the track side of the station. 

The station is on the south side of the 
tracks, on a narrow strip of ground be- 
tween the railway and the street, and 
owing to the slope of the ground its street 
side is approcched by a flight of steps 
giving access‘to a terrace at the level of 
the track platform. This terrace will be 
surrounded by an ornamental balustrade 
of cast concrete, forming one of the 
architectural features of the station. The 
track platform is 10 to 12 ft. wide, built 


Shingle Tile Roof 


+ 


Metal Gutter 
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Concrete Platform 
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Fic. 1. ELEVATION AND PLAN OF NEW INTERURBAN RAILWAY STATION, AT 
WHEATON, ILL.; AURORA, ELGIN & CHICAGO Ry. 


our issue of June 1, 1911, and we de- 
scribe herewith a station of rather ex- 
ceptional size and style for intermediate 
points on railways of this character. 

- The Aurora, Elgin & Chicago Ry. is a 
double-track, third-rail electric line of 
heavy traffic, extending from Chicago to 
Wheaton, Ill. (25 miles), and thence to 
Aurora and Elgin. The city of Wheaton 
is an important point on the line, provid- 
ing a large Chicago suburban traffic as 
well as local traffic, and being the junc- 
tion of the two lines to the other towns 
mentioned. Here also are located the 
offices and shops of the company. For 
some years an insignificant frame struc- 
ture with very limited accommodations 
has done duty as a passenger station, but 
work is now in progress on the construc- 
tion of a more imposing and convenient 
station building. It was at one time pro- 
posed to erect a building which would 
not only sérve as a station, but would 
contain the general offices of the com- 
pany. However, the company has since 
acquired a large brick building for office 
purposes, and the station now being 
built will be for the passenger service 


of concrete reinforced by a layer of wire 
mesh; it is faced with a %-in. steel plate 
6 in. deep, anchored to the concrete by 
§% in. bolts 30 in. apart. The distance 
rom the face of the platform to the base 
of nearest rail is 2 ft. 3 in. 

The station consists essentially of two 
separate buildings under one roof, the 


ESEEE Iron Band §x6° 


Cross Section A-B {(*hrough Shelter) 
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space between them being a large 
shelter with arched openings on t! 

and track sides. Each building is . 

ft., and the distance between the 

ft., making a total length of 96 f; 
building will contain the genera! 

room (22x29 ft.), ticket offic 
women’s toilet room. In the other 

ing will be two large offices and a s 
room, and also the men’s toilet root 

two front offices will be for the use o: 
division superintendent, and probab! 
rear office will be devoted to the ba; 
and express service. A basement room js 
provided for the boiler of the steam. 
heating plant. 

The exterior finish will be of rough- 
faced homespun brick (of a mottled grey- 
ish-buff color), with trimmings of Bed- 
ford stone. The floor will be of 4 
concrete, reinforced with '%-in. round 
rods 6 in. apart. This will be covered 
with quarry tile in the waiting room, 
mosaic in the ticket office and_ toilet 
rooms, and cement finish in the offices 
and shelter. The waiting room will have 
a brick wainscot (with 2-in. air space), 
the brick being the same as that used for 
the exterior; above this the walls will 
have a rough-cast plastered finish. Oak 
trim will be used in all the rooms. The 
waiting room will have a beam ceiling, 
and this room, as well as the offices, will 
have ceiling joists 2x12 in., spaced 16 in. 
apart. The lintels over the 5-ft. passages 
wil! be 5-in. I-beams, each with a plate 
44x10 in. The roof construction and the 
ceiling arrangement of the shelter are 
shown in the cross-section in Fig. 2. The 
rafters (2x10 in.) are 16 in. apart and 
are covered with 74-in. roof boards; over 
this sheathing is the outer covering of 
shingle tile. The general features of con- 
struction are shown clearly on the accom- 
panying drawings. 

One feature of the design which ap- 
pears to be open to criticism is the ar- 
rangement of the ticket office; the track 
front of this office is set back 2 ft. from 
the front of the rest of the building and 
has only a small window. It is generally 
recognized as desirable that the station 
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Fic. 2. Cross-SECTION AND END ELEVATION OF INTERURBAN STATION, A! 
WHEATON, ILL. 
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should have a good view of the 


ol ‘orm and track so that he can see the 
movements and keep a general over- 
csicht. In the present building this is pro- 
ied for by the very common arrange- 
ment of a bay window on the platform 


train 
vided 


side of the office. In the new building, 
however, the range of view will be very 
limited, and will be restricted on the west 
side by the 2-ft. projection of the build- 
ing. This is due apparently to subordinat- 
ing the purpose or use of the structure 
to its architectural design, a practice 
which is not to be commended for build- 
ings of this class at least. . 

The architects for this station are 
Horatio R. Wilson & Co., of Chicago. The 
plans were prepared under the general 
supervision of the railway company; 
Edwin C. Faber, general manager, and 
Charles J. Jones, chief engineer, at 
Wheaton, Ill. The cost of the building 
will be about $18,000. 








The Uses of the Great Lakes* 
By R. R. McCormickt 


The reason for my ‘being here tonight 
is to bring out discussion so that we may 
come to a national conclusion upon the 
national uses of the Great Lakes. The 
principle which is interesting in Chicago 
today, in future generations will probably 
go to many other communities which at 
the present time do not realize the im- 
portance of it. Law is being made, pub- 
lic opinion is being made. 

The law of flowing streams is pretty 
well known to all lawyers and probably 
to most engineers. It is known that the 
law came, of course, from England, the 
common law of England, the small island, 
the place of little rivers. To stretch the 
theory of the rights of the riparian owner 
on such a stream as the River Thames or 
the River Dee to apply to the Great Lakes 
system, is not a proper interpretation of 
the common law. It is wrong. 

I am glad to say that it has not yet 
been established in regard to the Great 
Lakes, but powerful interests, backed up 
by strong legal talent, are dinning it into 
the ears of the passer-by and are forcing 
it upon government officials, are forcing 
it upon the courts. It is incumbent upon 
the general public to stand up and main- 
tain this point, that the Great Lakes are 
natural phenomena unknown to the Eng- 
lish common law, utterly apart from it. 
Just as the feudal system has been re- 
fused recognition in the state of Michi- 
gan, so the theory of the little English 
inland streams must be refused recog- 


nition in the system of the Great 
Lakes, 


Extract from an_address before 
Western Society of Engineers. _ 


+President, Board 
District of Chicago. of Trustees, 


+Engineering News, Dec. 14, 1911. 
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Professor Williams$ referred to the 
amount of power to be developed from 
the fall of the Great Lakes. We have 
come to an age where electrical power is 
transmitted easily a hundred miles. In 
many instancés electrical power is trans- 
mitted over 200 miles. I will not venture 
to say what is the longest electrical trans- 
mission in existence, but I have no hesita- 
tion in saying that those of us who are 
not taken away by unexpected death will 
live to see electrical power transmitted 
1000 miles; and when that time comes 
the electrical businesses will of necessity 
and by natural evolution combine into one 
corporation. 

The question of regulation of 14,- 
000,000 hp., state, interstate, and inter- 
national, is a subject which must not be 
left to wait until the nation-wide cor- 
poration has been formed. Our Canadian 
neighbors have met the electrical power 
proposition. At Niagara, through a hy- 
draulic electric commission—they have 
their own transmission line—they regu- 
late the price of power so that the pro- 
ducer gets a reasonable income and the 
consumer gets the power at a price so 
cheap that nobody in Chicago could be- 
lieve the figures, were they quoted. Elec- 
tric power can be obtained in the province 
of Ontario for less than $15 a horsepower, 
24 hours a day, 365 days a year. I can re- 
member when the Sanitary District made a 
price of power of $36 a horsepower, that 
we hesitated and hesitated for fear that the 
price we made was unreasonably low. 
The price of power in Chicago, speaking on 
the horsepower basis, averages considera- 
ably above $100 per horsepower per 
year. 

In the State of Illinois, as we all know, 
we have been trying for a number of 
years to build a short stretch of waterway 
ai a small cost and we have not got any- 
where. Why haven’t we gotten anywhere ? 
The answer is this: There have been in 
this controversy, two schools of thought. 
There has been the: original school of 
thought of special privilege. There has 
been the new school of thought of the 
right of the government to continuously 
look after the rights of its citizens. The 
school of special privilege has its head- 
quarters in St. Louis. Its theory of a de- 
velopment of a waterway is this: Gov- 
ernment appropriations in large sums; 
the dockage to belong to the far-sighted 
man who combines business with politics 
and gets the practical sites in the begin- 
ning or has them already; the water 
power to be created, the natural incre- 
ment to the riparian owners. Plausible 
warping of facts, plausible’ warping of the 
rights of man, plausible warping of the 
law, the claw inside the kid glove. That 
point of view is not questioned in the first 
report of government engineers, which 
provided for a 14-ft. waterway, and spe- 
cifically said, “This waterway is de- 
veloped so as to give the least inconveni- 
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ence to the water-power owners along its 
course,” omitting to mention the ap- 
parently insignificant fact that the ex- 
penditure of public funds was to create 
the water power that was to be. 

The other school has begun from the 
other direction on the theory that every 
dollar of property created by public taxa- 
tion should belong to the body which 
created it. While the battle is still very 
much in abeyance and the end is not yet, 
our side is still ahead. We have the big- 
gest water power, with the biggest head 
of water—the drainage-canal water power 
at Lockport. They have two smaller pow- 
ers, one in Joliet and one in Marseilles. 
They have the advantage, of course, that 
all the money they make is upon the in- 
vestment of the public. The controversy 
from the point of view of water power 
exists in the northern end of our Illinois 
River and the Des Plaines River. The 
controversy in regard to the ownership 
of the dock sites whose value is entirely 
created by public funds is down at East 
St. Louis. The end is not yet. 

What value is this war on railroads, 
this red flag which was painted by a man 
now dead and is waved in the faces of 
all of us to create waterways, water com- 
petition, to be created by public taxation 
and maintained by public taxation, if 
each landing stage is to be in the hands 
of a monopoly with a real estate value for 
the purpose of earning interest and the 
purpose of being taken over by the gov- 
ernment as a harbor terminal to a water- 
way created at government expense ? 

We have three main uses for the Great 
Lakes. We have the use for water com- 
merce, we have the use for water power, 
and we have the use for sanitation. At 
the present time the public mind out- 
side of Chicago, and certainly in Washing- 
ton, is not correct. It is wrong as to the 
facts; it is wrong as to the theory of the 
law, and it must be corrected. Navigation 
is not of particular value, water compe- 
tition is not of particular value to the peo- 
ple, .if the terminals are to be controlled 
either by the same people who control the 
railroads or by others who will charge 
exorbitant rates. The development of 
water power is not of particular value, 
either at Niagara Falls or at Lockport, or 
at Joliet, or at the Soo, or at Montreal, 
if it is going to be given to a few far- 
sighted people with interests in politics, 
who will resell it at a price which is just 
below the cost of steam production and 
make enormous profits out of a public 
stream in which no man can, under any 
correct theory of the law, have any pri- 
vate rights. 

As to the sanitary needs, the other 
cities around the Great Lakes have no 
very adequate plans, such as those of 
Chicago, but when.the sanitary needs are 
fully understood, they will come to very 
much more importance than the value of 
navigation or water power. 
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A Simple Automatic System 
for Lawn Sprinkling, Los 
Angeles, Calif. 

By Burt A. Heinty* 


Due to the semi-tropical and arid cli- 
matic conditions of southern California, 
the irrigation of lawns is necessary 
throughout the twelve months of the 
year. The Los Angeles City Park De- 
partment, after a close investigation and 
tabulation of the data obtained from dif- 
ferent parks in all parts of the city, dis- 
covered that the maintenance expense, of 
which lawn sprinkling was the principal 
item, was practically eating up the annual 
appropriation and that nothing was left 
for improvements. Cheaper irrigation 
was the problem. This the department, 
after considerable experiment, has ac- 
complished by the installation of an auto- 
matic sprinkling apparatus which nearly 
does away with manual labor and by so 
doing reduces the cost of irrigation over 
80%. 

The system is simple in the extreme. It 
is composed (Figs. 1 and 2) of pipes laid 
in radiator circuits from 12 to 15 in. be- 
neath the ground, which supply stand- 
pipes to which sprinkler heads placed 
flush with the ground are attached at 
intervals of 20 ft. Experiments showed 
that a circle whose diameter is the diag- 
onal of a 20-ft. square is about the maxi- 
mum over which water can be distributed 
from a single sprinkler top. It is obvious 
that to irrigate any large area simulta- 
neously, the supply main and radiating 
pipes would have to be of large size, else 
the resultant release of water from many 
escapes would so reduce the pressure as 
to destroy the purpose of the apparatus. 
The radiator system is therefore sepa- 
rated into circuits or series, each of which 
is controlled by one or two valves, ac- 
cording to whether the circuit is fed from 
one or two ends. With the application of 
a volume of water equal to the discharge, 
the series is set in operation, the sprink- 
ler then providing the necessary distri- 
bution in the form of a spray. 

The system was devised by Frank 
Shearer, superintendent of parks, and the 
installation was made in Central Square 
(Fig. 2), a five-acre tract near the heart 
of the retail shopping district. The park 
was being entirely remodeled, which in- 
cluded the stripping of the lawn, so that 
unusual opportunity was offered for the 
work. Here a single-feed system, con- 
trolled by one valve (Fig. 1) was used. 
The supply main is 4 in. in diameter and 
the circuit pipes 2 in. in diameter. The 
water pressure in the city mains is ap- 
proximately 60 Ib. per sq.in. at this point. 
It was found that the Wilgus sprinkler 
heads worked most satisfactorily under 
this pressure. Three dozen of these were 


*636 South Hill St., Los Angeles, Calif. 
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attached to each series, which irrigates 
approximately 17,000 sq.ft. Eleven series 
are thus required for sprinkling the 4.3 
acres of lawn area. The system cost 
about $400 per acre, installed, which is 
nearly double the cost of piping for hose 
irrigation, which includes the - purchase 
of hose. 

With this system in use, it requires the 
time of one man for only two hours to do 
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Fic. 1. SPRAY IRRIGATION SysTEM, Los 


ANGELES, CALIF. 


the day’s sprinkling over the entire park. 
With irrigation by hose sprinkling it took 
two men the entire day to perform the 
task. At the rate of $2 per day for eight 
hours’ work, this is a net daily saving of 
$3.50 per day, or $1277.50 per year on 
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a pressure of from 60 to 70 Ib.: ti 
den, from 50 to 60 Ib.; the Th. 
from 40 to 50 Ib., and the Henness 
30 to 40 Ib. 

The Wilgus top, which has pra 
been adopted by the Los Angeles 
Department for the large amount o/ 
it has under way, is of local manu} 
and was originally designed by t! 
gus Manufacturing Co. (Boyd S; 
Angeles, Calif.) as a sprayer to b 
in a crude-oil burner. When ‘Mr. S 
first began his experiments there wer 
water sprayers on the market ll 
adapted to his purpose. The Wilyys 
crude-oil sprayer theoretically seemed to 
meet the requirements best. This was 
borne out by the results. 

In the Wilgus sprinkler the water rises 
in the pipe and strikes the horizontal 
wall of the sprinkler (Fig. 3) which di- 
verts the flow. When the water passes 
through the tyo ports it acquires a whir|- 
ing movement similar to the activity set 
up by the runner of a centrifugal pump 
(Fig. 2). As it reaches the outer orifice, 
the whirling volume of water is released, 
which gives a distribution in fresh air of 
approximately 12 to 15 ft. radius for a 
4-in. sprinkler top under a pressure of 
from 50 to 60 Ib. 

Some other sprinklers on the market 
are modifications of the Wilgus, but are 
molded and put together instead of being 
cast. While this gives a more perfect 
mechanical adjustment, they are more 
likely to breakage from mower and rake. 


Fic. 2. SPRINKLING A 5-ACRE PARK IN 30 MiNnuTES, Los ANGELES, CALIF. 


this small park, where within 20 months 
the device will pay for itself. 

In the experiments that were carried 
on, it was found that the system is not 
practicable where the water pressure is 
less than 30 Ib.; also, that liberal pro- 
vision should be made to prevent the 
overloading of the distributing main with 
its laterals. In tests of a number of 
sprinklers the Wilgus proved the best for 


It is the experience of the Park Depart- 
ment that the Wilgus gives the best satis- 
faction for its class of work. Only about 
10 per cent. have casting flaws and the 
makers cheerfully replace these in 2d- 
dition to guaranteeing the tops for ten 
years. Jobbers give a catalog retail price 
of $9 per dozen and this is materially re- 
duced by purchase in considerable quan- 
tity. 
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successful has been this simple 
«stem of sprinkling that it is now being 
:scealled at Los Angeles Exposition Park, 
re 45 acres is to be devoted to lawn 
shrubbery. Here the double-feed 
stem (Fig. 1) will be installed at an 
estimated cost of $350 per acre. Two 
men, one at each end of the circuit, will 
be needed for this double-feed system. 
The innovation in such a public place 
caused its wide advertisement throughout 
the city with the result that individuals 
sought to copy the improvement. Resi- 
dence five-eighths connections, of course, 
failed to supply the requisite quantity of 
water for any number of sprinklers and 
some ill feeling was brought out when 
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various dust-abating materials and then 
recounted at length the results 01 experi- 
ments made by him to show the effect of 
solutions of ammonia and ammonia salts, 
coal-tar oils and their chief associated 
bodies, and also various solutions or ex- 
tracts of fertilizers upon fish. Most of 
the experiments seem to have been with 
dace and gudgeon, but less detailed obser- 
vations on the effect of ammonia were 
made on numerous other kinds of fish. 
The author’s conclusions were as follows: 


(1) That ammonia and many of its 
salts are very highly toxic to fish, and 
gas liquor is nearly as toxie as clean 
water containing the same proportion of 
free ammonia 


(2) That it 


follows that the use on 





Fic. 3. DETAILS OF WiILGUS SPRINKLER USED ON PARK LAWNS OF Los ANGELES, 
CALIF. 


the city water department refused larger 
connections for the reason that by the 
general installation of the sprinklers, the 
peak load of the mains would be made 
excessively high. 

It is possible, however, to install the 
system upon a small lawn where the en- 
tire area can be sprinkled in from 10 to 
20 minutes, depending upon the pressure 
and whether the sprinklers are set in a 
single or double series. From the usual 
%-in. domestic-service connection, six 
sprinkler tops on a '2-in. main will cover 
a front lawn having a breadth of 50 ft. 
and a depth of 30 ft., which are about the 
average dimensions of the lawns of mid- 
dle-class househoiders of this city. It is 
better also to place them three to the 
series, with two feed valves. This will 
double the time required to sprinkle, but 
it will give better results. Instead of the 
Wilgus sprinkler, it is recommended that 
the Hennessy be used, for the reason that 
the tops of the latter are smaller and 
while they have the same area of distri- 
bution a less volume of water is required 
for their successful operation. 








The Effects of Tars and Other 
Road-Dust Abating Sub- 
stances on Fish Life 


Tar and other road-dust preventives in 
relation to fish life in streams which re- 
ceive road drainage was the subject of a 
long paper and extended discussion he- 
fore the Institution of Municipal and 
County Engineers at London, England, on 
Feb. 9, 1912 (see The Surveyor, London, 
Feb. 16, 1912). The paper was by W. J. 
A. Butterfield, who first reviewed the 
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roads of coal tar containing gas liquor 
(i.e., crude tar) is attended by ayppreci- 
ably greater risk of injury to fish life 
than is the use of coai tar which has 
been “freed” from gas liquor 

(3) That of the oils contained in coal 
tar the “light oils” are the most harm- 
ful to fish life, and since the light oils 
are to a large extent removed from coal 
tar by the procedure which is followed 
for the removal of gas liquor, an addi- 
tional reason is afforded for preferring 
“freed” to crude coal tar. 

(4) That the phenols are highly toxic 
to fish, though less so than ammonia. 

(5) That tars in which phenols and 
allied bodies (“tar acids’) are present 
in high proportion may render water 
which has been in intimate contact with 
the tar toxic to fish in degree approxi- 
taately corresponding with the amount 
of phenoloid bodies acquired by the wa- 
ter from the tar. 

(6) That, other things being equal, 
water acquires a smaller proportion of 
phenoloid bodies from a thick, highly 
viscous tar than from a thin, freely fluid 
tar. 


(7) That, taking Into consideration (5) 
and (6), and the fact that light, thin 
coal tars generally contain a larger pro- 
portion of tar acids than heavy, thick 
coal tars, the use on roads of light, thin 
coal tars is attended by appreciably 
greater risk of injury to fish life than 
the use of heavy, thick coal tars. 

(8) That the risk of injury to fish life 
from the use of “freed” coal tar on roads 
is negligible, provided the tar contains 
less than 3% by volume of crude tar 
acids, and the area of the tarred surface 
is not greater than one-twentieth of the 
total area of ground draining into a 
watercourse. 

(9) That naphthalene and _ coal-tar 
pitch are not distinctly harmful to fish 
life. 

(10) That the use on roads of a “freed” 
carburetted water-gas tar is attended by 
less risk of injury to fish life than the 
use of a “freed” coal tar. (The use of 


“crude” carburetted water-gas tar is 

however, inadmissible, owing to th 

large proportion of light oil in it.) 
(11) That the use on roads of blast 


furnace tar, or of preparations cont 
ing much blast-furnace 
tended by considerably 
injury to fish life 
“freed” coal tar. 

(12) That some 
phalts and 


creosote, is t 
greater risk 
than the 


use of i 


important natural as 
asphaltums and 
preparations are not distinctly 
to fish life. 

(13) That the use of salt water, o1 
of calcium chloride for dust abating is 
not attended with risk of injury to fish 
life. 

(14) That 


petroleum 
harmful 


there is a remote risk of 


injury to fish life from washings from 
accumulations of horse droppings or 
stable manure, and that the use of sul 


phate of ammonia as a fertilizer is at 
tended by appreciably greater risk of 
injury to fish life than the use of nitrate 
of soda, All the risks referred to In 
this paragraph are, however, in all ordl- 
nary circumstances so remote that they 
are negligible. 

The surveyor may, in the author's 
opinion, safeguard himself in the use of 
tar on roads in all ordinary cases if he 
uses only coal tar or a.mixture of coal 
tar and carburetted water-gas tar, which 
in either case: (1) Is of not lower spe- 
cific gravity at 15° C. than 1.18; (2) con- 
tains not more than 1% of water or gas 
liquor, the ammonia in which is equal 
to not {Imp.] 
gallon of tar; (3) contains not more than 
-% of light oils; and (4) contains not 
more than 3° by 
acids. 


more than 5 grains per 


volume of crude tai 


If cases occur where the washings 
from tarred roads will not be diluted to 
at least twenty times their volume be 
fore, or immediately on, entry to fishing 
waters, the maximum limit of water o1 
liquor in the tar should be reduced to 
0.2% of ammonia te 1 grain per [{Imp.] 
gallon of tar, and of light oils to 0.8% 
(or ) / of distilalte below 170 c 
inclusive of water) As an extreme pre 
caution in certain cases a tar prepared 
from pitch and “dead” tar oils (Le., mid- 
die and heavy, tar oils from which the 
phenols have been extracted) might be 
used, and when the market value of car- 
bolic acid, ete., is high, the cost of such 
a prepared tar should not be very much 
«reater than that of an ordinary good 
“freed” coal tar. 


In the discussion folfowing the paper 
one speaker suggested that fish in a 
stream can often get away from what is 
disagreeable or dangerous, but that in the 
experiments they could not escape. 

That there was excuse if not warrant 
for a study of the subject under discus- 
sion was indicated by a statement from 
Col. R. Crompton, of the British Road 
Board, although he evidently thought it 
was largely a case of scare. Colonel 
Crompton said: 


He was in the position of suffering 
from this fish scare perhaps more than 
any other person in the country. It al- 
most meant an extra clerk in_ his office 
to attend to corresvondence calling upon 
him to say something authoritative to 
contradict the scare the fishermen had 
got that tarred roads were going to de- 
stroy fisheries all over the country. He 
really thought that tne number of figh 
actually killed was so exceedingly small 
that he doubted whether they had been 
killed by tar at all. Really, the evi- 
dence that there had been any change 
in the number of dead fish found was 
so extremely small that it was not going 
























































ten 3 mtn a 














SSS ORR ON OPO Ue 
= Smear 3 


690 


too far to say that it was very excep- 
tional that fish had ever been killed by 
tar. Of course, keen fishermen thought 
otherwise. 


T. Milne, of the Gas Light & Coke 
Co., remarked that such danger to fish 
as exists comes from the ammoniacal 
liquor in crude tar. If water-freed tar, 
of a gravity not less than 1.2, were used 
there would be no trouble. 

If we mistake not, little except refined 
tars are used for road purposes in this 
country; which, combined with the rela- 
tively large volume of most of our 
streams, would seem to warrant the idea 
that engineers in the United States need 
not worry much over the subject in ques- 
tion. It is well, however, to keep posted 
on this subject, as well as on the possible 
dangers of road tarring to vegetation near 
roads (see portion of article on “Surface 
Tarring of Macadamized Highways,” by 
Dr. Guglielminetti, in our issue of Sept. 
7, 1911, p. 285). : 


Electric Traction Develop- 


ments in London 


An important improvement of the rapid- 
transit facilities of London, affecting both 
urban aid suburban service, is to be 
made by and in connection with the Lon- 
don & Northwestern Ry. It will com- 
prise three features: (1) paralleling the 
main line with tracks for suburban elec- 
tric service, (2) connecting these elec- 
tric tracks with an underground electric 
railway crossing the city, and (3) con- 
verting some of the urban and suburban 
lines to electric traction. The accom- 
panying map shows the general situa- 
tion. 

In view of the congestion of traffic on 
the main line and the growth of the 
suburban traffic (which also has to be 
handled on this line), the London & 
Northwestern Ry. obtained authority (in 
1907) to build beneath its existing right- 
of-way a deep-level underground elec- 
tric railway from Willesden Junction 
to the great terminal station in Euston 
Square, where a separate underground 
station for suburban service was to be 
built, giving easy access to the stations 
of existing underground urban lines. Be- 
yond Willesden, the line is in open coun- 
try and additional surface tracks can be 
built to the present end of the suburban 
service, at Watford. 

But Euston Station is not an originat- 
ing or terminating point for suburban 
traffic, and 90% of these passengers have 
to use other lines to go to and from that 
station. It has been decided, therefore, 
to extend the surface widening from 
Willesden Junction eastward to Chalk 
Farm, where there is a connection with 
the North London Ry. (owned by the L. 
& N. W. Ry.). Then there will be six 
tracks from Willesden Junction to Chalk 
Farm, two of which will be for electric 
traction; and two of the four tracks of the 
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North London Ry. will be equipped for 
electric traction, so that the electric 
suburban trains can be run through from 
Watford to Broad St. Station (near the 
heart of the city). Some of the tracks 
between Chalk Farm and Euston will be 
equipped also for electric traction. 

To increase the facilities still further, 
it is proposed to extend the Baker St. & 
Waterloo Ry. (one of the underground 
electric “tube” lines) from its Edgeware 
Road terminal to a connection with the 
electric tracks of the London & North- 
western Ry. at Queens Road. If this is 
carried out it will be the first case of 
operating through trains from main lines 
into the “tube” system. Practically all 
the numerous tubes are of such small 
diameter as to preclude such interchange 
of rolling stock. This does not apply to 
the old underground lines of the Metro- 
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Ry. (see map) will be electri(i 
the connection with the N. L. Ry. 
tish Town to Willesden Junctio: 
and Kew; the branch to Gun: 
also will be electrified, giving con 
with an existing electric line to Ric 
Further, the West London Ry. 
electrified from Willesden Junct 
Wormwood Scrubs, and from A¢ 
Road to Earls Court, thus comp 
connections with other existing 
ground electric-railway systems. 

With these important works completed, 
the London & Northwestern Ry. will haye 
direct communication with very important 
suburban and outlying districts, and also 
it will have three routes into the busiest 
portions of the city, over its own lines to 
Euston and Broad St. and over the line 
of the Baker St. & Waterloo Ry. 

Another important project in the ex. 


i Main Line Steam Railway to have 
ST peeeenrememmnee parallel Tracks for Electric Traction 


‘han Line Steam Railways to . 
ica tae fo Liectrie hxc tion 


Baker Street & Waterloo Under- 
eeeecoe ground Electris Ry.(and Extension) 


Other Electric Railways, 
(Mairi Underground) 


Map SHOWING New SURFACE AND UNDERGROUND ELECTRIC LINES AT LONDON, 
IN THE INTERESTS OF THE LONDON & NORTHWESTERN RY. 


politan Ry. and Metropolitan District Ry., 
which are large double-track tunnels 
(built originally for steam service) and 
which are close to the surface, as dis- 
tinguished from the deep-level “tubes.” 
The Great Northern & City Ry. has its 
tubes of sufficiently large section to admit 
main-line cars, the intention having been 
to connect with the Great Northern Ry. 
at Finsbury Park and run some of the 
suburban trains of the latter over the 
tube line instead of into the main-line 
terminal at Kings Cross. This plan, how- 
ever, has never been carried out, and 
there is no track connection between this 
tunnel line and the surface main line. 
The third feature mentioned above is 
the electrification of certain lines sub- 
sidiary to the London & Northwestern 
Ry. In addition to the North London Ry. 
(noted already) the Hampstead line of 
the L. & N. W. Ry. and its connection 
with the North & South Western Junction 


tension of electric traction is the electri- 
fication of the East Lond6én Ry., which 
passes through the old Thames Tunnel 
(built by Brunel) and has a local service 
connecting points on the north and south 
sides of the river Thames. The line is 
53% miles long, and through trains of the 
Metropolitan underground lines were op- 
erated over it until these lines adopted 
electric traction. In nine years from the 
abandonment of this service the passenger 
traffic decreased 60%. The electrification 
is considered necessary therefore to re- 
gain traffic by renewing the through ser- 
vice, while the growth of electrically op- 
erated lines on both sides of the river 
offers opportunities for additional exten- 
sion of through service. 

It may be added that the extensive 
studies reviewed indicate that if tarring 
roadways presents any material danger 
to vegetation, it is confined to ornamental 
plants close by the roads. 
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Condensed Report of the 
Water Works of Battle 
Creek, Mich., for 1911 


If a prize were to be offered for the 
best combination of brevity and informa- 
tion in the way of an annual water-works 
report we think it would go to W. W. 
Brigden, superintendent and civil engi- 
neer of the water-works of Battle Creek, 
Mich., for his long series of condensed 
reports. 

Mr. Brigden’s condensed report for the 
year 1911 fills two pages, the printed por- 
tion of which measure 7x10 in. each. 
Most of the information is statistical. The 
works were built by the board of public 
works in 1887 and have been operated 
by the board ever since. 

With the exception of a meter table, 
summarized at the close of the article, 
the report is as follows: 

Source of supply, Goguac Lake, 360 acres 
area; water shed, 1% sq. miles; maxi- 
mum depth, 80 ft.; surface of water over 


80 ft. above business part of city. Part 
of the year the lake is fed from Minges 


Brook; drainage area, 14 sq. miles. Two 
Blake compound, duplex, condensing 
steam pumps, each 2,500,000 gal. daily 


capacity, and one Union Steam Pump Co. 
erank and flywheel Corliss steam pump, 
3,600,000-gal. capacity. Pressure, 65 to 
85 lb. downtown, 45 lb. at pumps. Aver- 
age lift of pumps, 120 ft., including suc- 
tion and friction. Standpipe, 75x18 ft., 
top 200 ft. above business part of city; 
located on highest ground near the city; 
capacity, 143,000 gal. Bonded debt, $30,- 
000: no other indebtedness. We pay all 
operating expenditures, interest and con- 
struction work out of net earnings, and 
could pay the $30,000 bonds, payable in 
1915-16-17, if they were due. Balance in 
hands of city treasurer to credit of water 
fund, $34,600, so we practically owe 
nothing. 

We operated our water-works for over 
21 years without purchasing a new pump, 
boiler or other similar part of the plant. 
We have made no extraordinary con- 
struction expenditure except $23,000 for 
diverting the Minges Brook into Goguac 
Lake for a larger supply, as contem- 
plated before the works were built, and 
about $12,000 for a large number of ex- 
perimental wells. In 1909-10 there were 
added a new 12-in. force main, inlet and 
suction pipes, extension to pumping sta- 
tion, a 3,000,000-gal. pump and a 12-in. 
main to the southeast portion of the city. 


WHERE CITY WATER GOES 
665,000,000 Gal. Pumped During 1911 


Per Value 
cent. of at 10c. 
water per 1000 
How used or wasted pumped gal. 
Paid for by meter, 478,- 

000,000 gal. (Received 

over lle. per 1000 gal. 

, average price) ........ 72 $47,880 
Paid for, not metered.... 1 665 
Parks, public buildings, 

_ ete, except schools.... 4 2,660 
Schools, including lawns. . 3 1,995 
Drinking fountains for 
horses and people...... 4 2,660 
Flushing sewers ........ 2 1,330 
Blowing-off hydrants .... 1 665 
Wetting down trenches, 

Sewer, water, etc....... 2 1,330 
PUP CR sang eRe kha egw 3 1,995 
Slip of pumps ........... 3 1,995 
Under-registration of me- 

1000 yp ONG ates hes Ke 2 1,330 
Leet Ot. 8 nc en oo 3 1,995 

BOGE Riso A oea 100 $66,500 
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CONDENSED STATEMENT FOR THE YEARS 1908, 1909, 1910, 1911 
1908 1909 1910 1911 
Total cost of construction to Dec. 31 $435,013.¢7 $463,437.47 $496,929.16 $532 111.78 
Expended for mains.............. 15,866.02 15,254.71 25,640.94 2,027.98 
Expended for service pipe to curb 

including 40 taps for paving)... 3,654.33 3,910.25 4,353.35 4,777.90 
Average cost of service, main to 

ee TROLS tab sab eee Necsoudcae 11.25 10.65 10.20 10.81 
Length of mains, miles............ 51.8 54.5 58 62 
MEUEG WREUUD ccwescccecdes is 440 463 490 52 
De, SEDs ecceecaveessceces 534 556 586 623 
Number meters in use.... 4,115 4,480 4,881 », 318 
Per cent. of taps metered 93 94 95 96 
Per cent of water metered and paid 

ORES ea or a ae aren 66 60 57 72 
Number of services, not including 
_ taps on account of paving....... 4,406 4,728 5,114 6,516 
Number of park fountains, public... 5 5 5 7 te 
Public drinking fountains for horses 8 8 8 8 
Public drinking fountains for people 7 7 7 7 
Operating I 6.0 '6'¢ bn 6 Cask weet $16,351.88 $14,955.22 $17,590.87 $18,006.62 
Expense charged pumping account. 7,801.14 7,518.05 8,833.96 8,517.76 
GONE GF O001- UNO s< + ina occs cies. 3,032.92 3,156.96 3,422.15 2°919.85 
Water pumped, in millions of gal.. 620 688 762 pian 
Average water pumped per day, gal. 1,700,000 1,885,000 2,087,671 1,823,309 
Largest day’s pumping, gallons... 3,468,647 3,483,405 4,420,360 3,943,262 
Smallest day’s pumping, gallons... 978,445 1,307,070 997,575 998,468 
Average cost per 1000 gal. for coal, 

Cg POE ry ee fe eee eee 49 46 45 44 
Average cost per 1000 gal. for 

pumping expenses, cents......... 1.3 1.1 1.2 1.3 
Average cost per 1000 gal. for total 

operating expenses, cents........ 2.6 2.2 2.3 2.7 
Average cost per 1000 gal. for oper- 

ating expenses and interest at 

4% on total cost, cents........... 5.4 4.9 4.9 5.9 
Average, cost per 1000 gal. for oper- 

ating expenses, interest and de- 

i Pa ew nce hkekneas« . eeceeede ape a 8.3 
Estimated population of city....... 24,000 25,000 26,000 27,000 
Water used per day, per capita, gal. 78 75 80 67 
Water used per day, per tap, gal... 385 400 408 330 
Level of water in lake below gage,’ 

RGM UES daGlieésaddobcesccce aca 11.1 8.9 9.8 8.7 
WI TN oso 5k as < ives a bine 30.03 39.12 29.84 46.85 
Average annual rainfall in this ; 

ee re aan Calas 30 
Receipts for water, including ad- 

vance on application............ $45,124.08 $46,023.61 $49,194.48 $53,720.88 
Receipts per tap on total number.. 10.24 9.73 9.62 9.74 
Average receipts per 1000 gal for 

metered water, cents............ 10.7 11.0 11.2 11.2 
Average receipts per 1000 gal. for 

all water pumped, cents......... 7.3 6.7 6.5 8.1 
Receipts for: licenses.............. $22.08 $25.02 $33.13 $30.00 
Duty—Total coal used (foot-pounds 3 

ge a eS errr ere 40,000,000 40,000,000 42,000,000 36,000,000 


i 


All the above uses are free except the 
first two. If water-works officials will 
compare their results with those above 
given and discuss the same it will no 
doubt result in good to all. It is not 
claimed that the figures are close ones. 
Very few such figures in detail have been 
made public. 


Per cent of service metered......... 96 
Per'cent. of water metered...... Gm See 
REVIEW OF FINANCIAL RESULTS OF 
OPERATING FOR 1911 
Income from water rates..... $53,720.88 
Income from rent of meters.. 5,902.15 
Proper charge for 
use of 623 hy- 
CI os ea eK dG $40.00 24,920.00 
Proper charge for city hall, 
engine houses, schools, 
water troughs, parks, flush- 
ing sewers, etc.........+.-. 6,000.00 
i nan cc tne dees aka $90,543.03 
Operating expenses $18,006.62 
Interest on _ total 
cost at-4%....... 21,324.47 
a 39,331.09 
$51,211.94 
Estimated depreciation, 3% 
OM tOtR). CBBC... cs vcncscece 15,993.35 
Net gain by operating... $35,218.59 


Meter rates, 6 to 13c. per 1000 gal. Min- 
imum annual rate, $3, except for large 
pipes, which are as follows: 8-in., $400; 
6-in., $200; 4-in., $100; 3-in., $75; 2-in., 
$50; 1%-in., $35; 1%-in., $15; l-in., $6. 
Sprinkler-system pipes for fire protec- 
tion, $25 per year, and double regular 
meter rates for water used or wasted 
through sprinkler meter, or outside same. 

Meters are sold at cost or rented at 
annual charge of 10% on cost, except 
%-in. m>ters rent for 10c. and %-in. for 
12c. per month. 

All new takers must put on meters, 
and all who change pipes or fixtures or 
add thereto. 


We began placing meters in time, did 
it gradually, and made it an object by 
giving low meter rates, so we had no 
real trouble. Our people approve of a 
meter system almost unanimously. 


WATER MAINS, DEC. 31, 1911 


Size, in. Length, ft. Per cent. 
Mit Aaa kek oko eae eee 14,870 4% 
6 183,083 56 
ee 84,153 254 

Ba Cals. 6 nett k. 68 ade ahae 1,062 4 

ia 6:4). let oe de tae a 32,828 10 

Be aha Oars al eae 11,757 31% 

We kets ae eoes 327,753 100 


The meter table shows that on Dec. 31, 
1912, there were 5318 meters in use, of 
which 4929, or all but 389, were rented 
to consumers. There were sixteen dif- 
ferent kinds of meters in use. The %-in. 
meters numbered 4302, and the %-in. 
numbered 918. 








Sanding of Wood Block Pavements is 
extensively carried on in the city of St. 
Louis, where each year about 70,000 
sq.yd. of this pavement is treated with a 
sprinkling of oil and sand. The oil used 
is a residuum oil of 16 deg. Bé, and it is 
spread by a machine designed fer the 
purpose and followed immediately by 
hand spreading of sand. This treatment 
costs about 2c. a sq.yd., and is made in 
the fall of each year. It is found that in 
most streets the treatment furnishes suf- 
ficient surface to last until the succeed- 
ing fall, although in some few cases 
where the grade is high and the traffic 
heavy, subsequent treatments are found 
necessary. The sand and oil makes a 
rough surface, which effectually reduces 
the common slipperiness of the wood- 
block pavement. 
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Tests of Vacuum Cleaner Apparatu 


The tests described below were made 
by the author three years ago and were 
primarily to determine (1) the feasibility 
of using a carpet-cleaning test to de- 
termine the merits of a vacuum-cleaning 
system; (2) to fix the requirements to 
be incorporated in a specification where 
acceptance of the system was dependent 
on a Satisfactory cleaning test; (3) to 
determine what requirements, rather than 
a cleaning test, would be necessary to 
obtain a first-class cleaning system. 

In making carpet-cleaning tests, three 
types of carpet renovators were used 
which the author has referred to as types 
A, B and C, in the order in which tests 
were made. Sections of these renovators 
are shown in Fig. 1. 

Type A renovator has a cleaning slot 
fs in. wide and 12 in. long in communi- 
cation with a second slot which is open to 
the atmosphere through an opening under 
a dividing partition as shown in the fig- 
ure. The partition stands ;: in. above the 
working face of the tool. Type B has a 
cleaning slot 4% in. wide and 12 in. long, 
with no opening for admission of air 
other than the cleaning slot. Type C has 
a cleaning slot 34 in. wide and 10 in. 
Icng, with no other opening for admis- 
sion of air. 

A number of preliminary tests were 
made with the object of obtaining some 
substance, with which carpet could be 
artificially soiled, which would be as 
difficult to remove as dirt ground in by 
usage. As a basis for comparison, a test 
was first made on a glue-sized Brussels 
carpet which had been in use for many 
years. This was divided into three parts, 
measuring approximately 7 sq.yd. each 
and each containing, as was subsequently 
discovered, about 12 oz. of dirt. Each 
piece of carpet was cleaned during six 
periods of one minute each, using a dif- 
ferent vacuum at the tool handle for each 
carpet. The carpets were weighed at the 
beginning of the test and after each one- 
minute period. At the conclusion of these 
tests each carpet was cleaned until no 
change in weight occurred after two min- 
utes’ cleaning. They were then consid- 
ered 100% clean, and this standard was 
used as a basis for computing the per 
cent. of dirt removal given in Table I. 
The air consumption was computed from 
indicator cards taken from the vacuum 
pump during each test. 


DUST REMOVAL TEST WITH 
TOOL A 
1 


Vacuum in handle, in. hg.. 1 2 4 
Cu.ft. air per min 
Per cent. dirt removed: 

In one 

In three min........... 

In six min 


TABLE IL. 


A number of substances for artificially 
soiling the carpets were tried, including 
wheat flour, portland cement and molders’ 
sand. No material was found that was 


By M. S. Cooley t 


Tests of vacuum-cleaning tools 
were made which led to the con- 
clusion that the width of clean- 
ing slot should be not less than 
4 in. and the length of slot not 
less than 12 in. 

The most suitable diameter of 
hose was 1} in. and in pipe-line 
cleaner installations in build- 
ings, the pipe diameter should be 
not less than 2} in. with a steady 
vacuum of 6 or 7 in. at the pump. 

Comparative data are given on — 
the performance of different types 
of vacuum-cleaner pumps and 
a method of acceptance test for 
cleaner systems is suggested. 

Amerienn: Mosley of tenting aa Ven. 
tilating Engineers. 


*Supervising Architect’s Office, Treas- 
ury Department, Washington, D. C 


nearly so hard to remove as the dirt from 
a carpet soiled by usage. Finally dry 
sharp builders’ sand, screened through a 
50-mesh screen, was tried and found to 
be the most satisfactory. The results of 
tests made with this material are sum- 
marized in Table II. 


TABLE Il. SAND REMOVAL TEST: 
TOOL A 

Vacuum at handle, in. hg. 
Cu.ft. air per mih 3 43 
Per cent. sand removed: 

In one min... § 61 

In three min.... mo 84 

In five min oe 941% 


2% 


Type A 
Fic. 1. 


When carpets were artificially soiled, 
the manner of making the tests was as 
follows: A carpet of known area was 
cleaned until no change in weight oc- 
curred in two minutes’ cleaning and then 
weighed to the nearest quarter ounce. 
The screened sand was then weighed and 
sprinkled on the carpet and worked in 
with the feet until none of it could be 
seen on the surface of the carpet. It 
was found by experiment that no meas- 
ureable loss of material occurred in work- 
ing it in. 

Similar tests with dry sharp sand were 
made on the same carpets as before, 


Type B 


using type B renovator, with t! 
given in Table III. 


TABLE Ill. SAND REMOVAL °' 
TO 


OL B 

Vacuum at handle, in. he.... 
Cu.ft. air per min 
Per cent. sand removed: 

In one min 

In three min 

In four min 

Shortly afterward the author \ 
forded the opportunity to test a ren 
of type C. The exhauster available 
ever, would not produce a vacuum 
more than 6 in. of mercury, and this 
vacuum could not be readily controlled 
These tests therefore were made with 
3'%2-in. vacuum at the tool handle. The 
tests were run on a dirty carpet of 4-sq.yd 
area containing about 6 oz. of dust. and 
also on carpet filled with sand. 


sults are given in Table IV. 


ot 


Q 


The Te- 


TABLE IV. TESTS WITH TOOL « 


Dirt Sar 
Test Tes 
Vacuum at handle 
Cu.ft. air per min 
Per cent. dirt or sand 
moved: 

In one min 

In two min.... 

In three min 

Taking the results from all these tests 
with a vacuum at the tool handle of from 
3% to 4% in., the number of cubic feet 
of air required to remove 1 oz. of sand 
with the three types of renovators is as 
follows: Type A, 50 cu.ft.; type B, 17 
cu.ft.; type C, 22 cu.ft. This is with 
carpet containing approximately. 1 oz. of 
sand per sy.yd. of carpet, which was the 
maximum that could be rubbed into the 
carpet used in the first test. Judging 


from tests on dirty carpet, this is ap- 


SECTIONAL VIEWS OF THE THREE TYPES OF CLEANING TOOLS TESTED 


proximately 80% of the amount of dirt 
ordinarily to be found in a very dirty 
carpet. 

An analysis of the tests shows that in 
order to clean the carpet effectively, we 
must have some degree of vacuum under 
the tool itself. Merely a current of air 
is not all that is required. For example, 
in the case of type A renovator, with 30 
cu.ft. of air passing and 1 in. of vacuum 
under the renovator, but 76% of the sand 
was removed in four minutes. With type 
B renovator, with 24% cu.ft. of air pass- 
ing and 2 in. of vacuum under the tool, 
100% of the sand was removed in the 
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time. On dirty carpets the result is 

more marked. Apparently when 
ing on a dirty carpet, it is the 
‘um that loosens the dust from the 
carpet, the air acting as the conveying 
medium for removing the dirt loosened by 
the vacuum. 

For a rapid, thorough and effective 
cleaning of carpets and other fabrics of 
equal weight and thickness, the author 
considers that a vacuum of at least 32 
in. at the tool handle is necessary. It is 
evident, however, from tests made of the 
effort required to move vacuum-cleaning 
tools over the floor with various vacuums 
at the tool handle, that a vacuum very 
much higher than 4 in. or 5 in. will cause 
the tool to stick and be hard to operate, 
and will be likely to cause undue wear on 
the carpet. 

Comparing the efficiency of these reno- 
vators as dust removers, type B is more 
efficient than type C and both are vastly 
more efficient than type A. This can be 


“2 Oh 


E 


of Vacuum in 100 Feet of Hose 


ches 


nm inc 


Loss i 


Q 20 40 60 80 100 120 


Cubic Feet of Free Air per Minute 


Fic. 2. Curves SHOWING FRICTION Loss IN VACUUM- 


CLEANER HOsE LINES 


accounted for by the construction of type 
A renovator, which receives the bulk of 
its air under the partition between the 
cleaning and the inrush slot, while both 
of the other types receive air under both 
sides of the cleaning slot as indicated by 
the arrows in Fig. 1. In actual carpet 
cleaning, however, we have to pick up 
and move not only dust, but matches, bits 
of paper, and other litter which are obvi- 
viously too large to pass the narrow slot 
of type B renovator. Therefore the ideal 
system would be one using type C reno- 
vator and arranged to maintain a con- 
Stant vacuum of 3% to 4 in. at the handle 
irrespective of the quantity of air passing. 


HOSE AND PIPE-LINE FRICTION 


In a complete system, the elements be- 
tween the renovator and the vacuum pro- 
ducer which affect the control of the 
vacuum at the renovator are the hose, 
Pipe line and dust separators. Fig. 2 
shows the results of actual tests of the 
friction loss in cleaning hose of 1, 1%, 
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1% and 2 in. diameter. In all the tests 
of type A and B renovators, 100 ft. of 
l-in. hose was used and a 15-in. vacuum 
was maintained at the hose cock. Under 
these conditions, the vacuum at the tool 
handle yaried from 1 to 13 in., due to the 
variation in the quantity of air passing 
into the renovators when operated on 
various surfaces. The variation in vac- 
uum was considerably less with type A 
renovator than with type B, due to the 
effect of the inrush slot which acts as a 
vacuum breaker when the renovator is 
operated on smooth surfaces or dense 
fabrics. This, however, is obtained only 
at a sacrifice in cleaning efficiency, as the 
leakage or typass effect of the inrush 
slot is always present. 

Much better results, moreover, can be 
obtained by using type B or C renovators 
connected with 1'2-in. hose. In this way 
the total variation in vacuum, when oper- 
ating on various kinds of surface, will 
not exceed 1 in. for type B renovator, nor 


Consumption 


Power 


140 160 180 200 
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uum pump. Curve B is from a recipro- 
cating-piston vacuum pump especially de- 
signed for vacuum cleaning and shows a 
higher economy than A. Curve C is from 
a single-impeller sliding-vane rotary vac- 
uum pump and shows equal economy to 


B up to 12 in. of vacuum, above which 
ite efficiency falls off. Curve D is from 
a double-impeller rotary vacuum pump 
water sealed, which shows much better 
economy than B below 14 in. of vac 
uum. Curve E is from an early type of 
multistage centrifugal fan and shows an 
efficiency about equal to B and C. Curve 
F is from a recent type of multistage 
centrifugal fan and shows an efficiency 
better than any other except D. 

At 6 in. of vacuum these producers 
can be rated in the following order rela- 
tive to efficiency: First, D; second, F; 
third, B; fourth, E; fifth, C; sixth, A. 
Type F maintains a constant vacuum due 
to inherent properties of its construction, 
and where first cost is of vital considera 


Fic. 3. PowER CONSUMPTION CuRVES OF SIX DIFFEREN? 


TYPES OF VACUUM-PRODUCING APPARATUS 
(Power consumption shown in watts per cu.ft. of free air 


1% in.i for type C, without recourse to 
any type of vacuum breaker in the reno- 
vator or tool handle. 

Pipe lines add their friction effect to 
that of the hose line, but in a far less 
marked degree, as they are seldom made 
less than 2 in. in diameter. With a sys- 
tem so designed that the maximum length 
of hose necessary will not exceed 75 ft., 
and with the 1'%4-in. diameter hose and 
ample sized pipe line, the maximum loss 
in vacuum between the tool handle and 
the vacuum producer will not exceed 3 
in. In designing-pipe lines, care must be 
exercised that the velocity in these lines 
never fall below 2500 ft. per min., other- 
wise dust will be deposited in the pipe 
line. 


VacuuUM Pumps 


Fig. 3 shows curves of power con- 
sumption of six different types of vacuum 
producers, based on tests made by the 
author. Curve A is from a reciprocat- 
ing-piston air compressor used as a vac- 


exhausted per min.) 


tion its use might be preferable to that 
of D. Both D and-F are subject to con- 
siderable noise and vibration unless the 
peripheral velocities of fan and impellers 
are limited. The author recommends a 


maximum velocity of impeller tips of. 


1100 ft. per min. in B and not over 
1500 ft. per min. in F. 


SUMMARY 


The author considers that to obtain the 
best results in a cleaning system the 
width of cleaning slot should be required 
to be not less than '% in., the length of 
the renovator not less than 12 in., the 
diameter of the hose 1" in.; that the 
pipe line should not be less than 2% in. 
in diameter except where lifts occur, 
where 2 in. should be used; that the 
vacuum control be set to maintain 6 or 7 
in. of vacuum at the machine. 

The following test is suggested to give 
the best results: Fit a 1'4-in. diameter 
pipe 3 ft. long into the end of the hose 
with a diaphragm at the outer end and a 
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vacuum gage or mercury column near the 
rose. Require a vacuum at mercury col- 
umn of 3 in. with 65 cu.ft. of air pass- 
ing into the tube and as many hose lines 
and tubes in operation as the number of 
sweepers desired in the system. This test 
will require approximately a 5¢-in. diame- 
ter opening in the diaphragm. 


Unit Reinforcement over 
Column Heads in Flat- 
Floor Concrete Con- 

struction 


A unit system for, carrying the steel 
reinforcement over the column heads in 
‘flat-slab floor construction of reinforced 
concrete buildings has been devised, on 
the same principle as the reinforcing 
units used in some types of concrete- 
girder construction. It is said to make 
an economical design, as the steel used 
to take care of the positive moment is as 


ENG.NEWS 
Barton Design 


Fic. 1. DIFFERENT METHODS OF CARRYING 
STEEL REINFORCEMENT Across COL- 
UMN HEADS IN SLAB-FLOOR 
CONSTRUCTION 


close to the bottom of the floor slab as 
possible, and the steel used to take care 
of the negative bending moment is as 
close to the top of the slab over an 
adjacent support as possible. 

In 1902 Orlando Norcross patented a 
flat-slab floor on concrete columns, in 
which all the reinforcement was laid 
near the bottom of the slab. The in- 
ventor of the system here described 
states that later in the same year Free- 
man C. Coffin, of Boston (deceased), 
constructed the floor and column struc- 
ture of a reservoir at the Bridgewater 
works, in which he raised part of the 
floor reinforcement to the top of the slab 
over the supporting columns using the 
catenary curve. These arrangements are 
shown in Fig. 1. It is stated also that 
while it has been the custom to follow 
Coffin’s idea, an objection to it (where 
rods were used) was that the various 
belts crossing over the supporting col- 
umns constitute a conglomeration of 
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rods, which the ordinary laborer failed 
to lay properly, and the bottom layers 
were below the tensile zone in the slab 
over and adjacent to the supporting 
columns. 

The unit system (shown in Figs. 1 and 
2) is claimed to overcome this objection 
by forming a ready-made mat of heavy 
rods, whose prime purpose is to take 
care of the negative bending moment 
over and adjacent to the supporting col- 
umns, and which cannot be laid any- 
where except in the right place (at the 
top of the slab), while the ends of the 
slab rods are laid in stirrups formed on 
the ends of the mat. The mat is made of 
two layers of rods, which makes it pos- 
sible to tamp the concrete of column and 
head, as the rods are spaced sufficiently 
far apart to allow of getting below the 
mat with a tamper. These unit mats 
have been used in the Mills Building, 
Chicago. 


Weil Column 
ENG. NEWS 
Fic. 2. PLAN SHOWING ARRANGEMENT OF 
UNIT MATS FOR REINFORCE- 
MENT OVER COLUMN 
HEADS 


‘ 
Fig. 2 shows this unit system in plan. 
The designer calls attention to the zone 


of counterflexure, and states that the 
mat rods, slab rods and stirrups amply 
provide against any deformation. The 
mats are formed at the shops and can be 
shipped or handled one on top of each 
other, so that they require but little 
space so stacked. The inventor is Fran- 
cis M. Barton, architect, 178 W. Jackson 
Boulevard, Chicago. 


A Resilient Concrete Floor for use in 
factory buildings has been used for some 
time by a contractor in the Middle West, 
in which the surface coat is made up of 
a mixture of ground cork and portland 
cement, which is allowed to form a sort 
of concrete surface to the concrete base 
and whick is covered when set with a 
finish of cement mortar. The cork layer 
is about 1 in. thick and the cement finish 
about % in. thick. Similar effects have 
been reached in Germany by the use of 
a mixture of oxychloride cement with 
sawdust for the resilient layer. 
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Engineering Education 
United States* 
By HENRY SMITH Pritcn: 


The profession of the enginec 
that within the last generation | 
to be reckoned among those pr. 
to be prepared for in a technica! 
or the technical department of 
versity. Engineering education 
cludes not only the various branc):os 
the profession, civil engineering, me. 
chanical engineering, mining engincering. 
and the like, but also other forms of 
technical professional vocations which 
rest upon applied science, such as the 
profession of the chemist, the electrician, 
and the bacteriologist. A whole series of 
scientific professions is thus embraced 
under the general term of engineering. 

Beginning with comparatively simple 
courses, almost all schools of applied 
science have gradually increased both 
the complexity of their courses and the 
demand upon the individual student. This 
result is very natural as a result of the 
effort to teach new studies without neg- 
lecting any of the old ones. The applica- 
tions of science have been so enlarged in 
25 years that the effort to teach these ap- 
plications in the schools of applied sci- 
ence has brought about an overloaded 
curriculum. There can be no question 
today but that these schools would turn 
out better engineers if they undertook to 
teach each man fewer subjects and to 
give him a better grounding in the funda- 
mental sciences. 

This matter has been the subject re- 
cently of considerable conference be- 
tween the engineers engaged in the 
operation of large industrial establish- 
ments and the teachers in a number of 
the technical schools. An effort has been 
made to bring about a fuller understand- 
ing on the part of technical-school teach- 
ers of the practical demands made of the 
men that are sent out from the schools, 
and at the same time a fuller apprecia- 
tion of whatever suggestions men in 
practice may have to make as to changes 
in the curriculum which will increase the 
efficiency of the technical-school graduate. 

Severai of the stronger engineering 
societies have undertaken detailed studies 
of the curricula of the various schools, 
and numerous conferences between tech- 
nical teachers and practicing engineers 
have followed. No definite outcome of 
these studies has as yet appeared. The 
questions involved deal not only with the 
matter of engineering efficiency and the 
matter of successful teaching, but they 
touch inevitably upon the quality of the 
student offering himself to the engineer- 
ing school. No study of the question can 
be fruitful if it neglects this last point of 
view. There is needed a patient and 


the 


*Extract from the Sixth Annual Re- 
port of the President to the Trustees of 
the Carnegie Foundation. ; 

+#President of the Carnegie Foundation 
for the Advancement of Teaching. 
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vughgoing study by competent men 
he engineering curriculum and its re- 
n to the preparation of the technical 
iuate for present-day industries. 
- seems clearly shown by the experi- 
é of recent years that the number of 
institutions of applied science of a high 
erade in the United States is already large, 
and that more engineers are now being 
turned out annually than-the country is 
able to assimilate. 

The Foundation has had occasion to 
make several special inquiries into the 
field of engineering education. It found 
in 1906 records of the conferring of 2766 
degrees in engineering—1786 bachelors 
of science in various kinds of engineer- 
ing, and 980 other, mostly higher, engi- 
neering degrees. In 1910 it found records 
of the conferring of 3713 such degrees. 
These degrees included Bachelor of Arts 
in Civil, Electrical, and Mechanical Engi- 
neering courses; Bachelor of Science 
in Engineering, without specification; 
Bachelor of Science in Preparation for 
Engineering; Bachelor of Science in 
Architectural, Chemical, Civil, Electrical, 
Electrochemical, General, Marine, Me- 
chanical, Metallurgical, Mining, Sanitary, 
and Textile Engineering; Bachelor of 
Engineering, without specification; Bache- 
lor of Engineering in Architectural, Civil, 
Electrical, and Mechanical courses; 
Bachelor of Civil, Electrical, Mechanical, 
and Mining Engineering; Master of Civil 
and of Mechanical Engineering; Doctor 
of Engineering; and degrees of Chemi- 
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cal, Civil, Electrical, Mechanical, Metal- 
lurgical, and Mining Engineers; and 
Engineer of Mines. 

There were also various combinations 
of these 38 degrees, and it is a rather 
common practice for the same institution 
to give two degrees in the same field, as, 
for example, both Bachelor of Civil Engi- 
neering and Civil Engineer, using one 
for undergraduate and the other for ad- 
vanced courses. Several institutions give 
as many as nine, ten, or eleven kinds of 
engineering degrees, and some give hon- 
orary degrees in engineering. It would 
scarcely seem that 40 varieties of engi- 
neering degrees should long continue 
necessary. 

Of the 102 institutions mentioned as 
granting engineering degrees in 1910, 25 
granted less than 10 degrees each, 26 
granted between 10 and 20 degrees, 23 
between 20 and 50, 14 between 50 and 
100, and only 9 institutions granted more 
than 100 degrees each. If one adds to 
this the fact that 27 states had more than 
one of these schools, 14 states had more 
than 2, 8 states more than 3, and some 
states as many as 8 or 9, it becomes ap- 
parent that there must be a considerable 
number of schools that would find it diffi- 
cult to justify their existence. 

The report of the United States Com- 
missioner of Education for 1910 lists 
110 universities, colleges, and technical 
schools giving courses in engineering, and 
even this list is known to be incomplete. 
It is possible to see why 10 states should 
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have 2 schools each, perhaps why 12 
states should have 3 each. But it is not 
so easy to understand why 5 states should 
have 4 each, and Indiana should have 5, 
California 7, New York 9, and Pennsyl- 
vania 13. 

It is scarcely unreasonable to wonder 
what can be the justification for main- 
taining the equipment and organization 
that an engineering school should have, 
for the 6 students that comprise one of 
Indiana’s 5 engineering schools, and the 
11, 36 and 39 that comprise three of 
California’s engineering schools. . Even 
New York City can scarcely need six 
schools of engineering. It would seem 
that of Pennsylvania’s 13 schools, those 
having 8, 16, 20, 33 and 40 students each 
would have difficulty in justifying their 
existence. 

It will be noted, moreover, that the 
development of these schools has been 
quite independent of local needs. For 
example, agricultural states like Kansas 
and Iowa support two engineering schools, 
although the number of engineers re- 
quired by such states is certainly limited. 

The figures given above would seem to 
make it fairly evident that the great 
rumber of engineering schools now in 
existence will probably furnish in the 
future a larger number of engineers than 
the country can take up. In fact, on ac- 
count of this pressure, many engineer- 
ing graduates are today seeking other 
vocations than the engineering for which 
they have been prepared. 


Letters to the Editor 





The Electrolytic Treatment of 
Sewage and Water: Sup- 
plementary Note 


Sir—Owing to the similarity between 
the name of our company and of the 
Electrical Water Purification Co., also of 
Philadelphia, mentioned in the review of 
attempts to treat water and sewage by 
electricity, in your issue of Mar. 21, we 
would appreciate the courtesy if you 
would state that that company is not to 
be confounded with the Electrolytic. Puri- 
fication Co., as there is nothing whatever 
in common between them, other than a 
similarity of names. We ask this because 
we have been confused with that com- 
pany since the publication of your article. 

The principles involved in our processes 
are both electrical and electrochemical 
and are simply the result of the applica- 
tion of the laws governing electrolytic 
action. 

ELECTROLYTIC PURIFICATION Co., 
C. P. LANDRETH, Gen. Mgr. 


43 N. 7th St., Philadelphia, Apr. 1, 1912. 





[So far as we know, the company men- 
tioned in our article disappeared from 
view some twenty years ago, or soon after 
its appearance. When our article was 
written we were unaware of the existence 
of the company whose manager wrote the 
foregoing letter.—Eb.] 


More about the Location of 
Borrow Pits in Levee 
Construction 


Sir—Anent the location of borrow pits 
for levee construction, discussion _ of 
which has appeared in your columns of 
recent issue. 

The position of the writer was plainly 
stated in your issue of Feb. 15, 1912. 
The letter from Gen. Marshall, appear- 
ing on Mar. 7, calls for a few brief re- 
marks, but has not added to the writer’s 
knowledge of the subject or caused him 
to modify statements previously made. 

In support of his contention that land- 
side borrow pits are not in themselves a 


menace to the maintenance of a levee, 
Gen. Marshall goes at considerable length 
into the drainage of earthen embankments 
and suggests that, with proper drainage in 
the rear of the levee to prevent the bank 
from being saturated, the structure will 
not be endangered as much as it would 
be by a river-side borrow pit which cut 
through impermeable ‘strata and opened 
up water-bearing seams in the founda- 
tion. He cites instances of drainage on 
the land side of the levees built at New 
Orleans and in Holland. It is well known 
that oftentimes on the land side of levees 
the ground becomes saturated and cannot 
be entered upon for ordinary uses. 
Drainage under such conditions is some- 
times introduced in order that the land 
may be rendered useful, but there is 
plenty of evidence to show that excava- 
tion for such purposes is a source of 
weakness. The drainage systems that the 
General refers to at New Orleans and in 
Holland were introduced, in the opinion 
of the writer, more to make the area af- 
fected habitable than to increase the sta- 
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bility or safety of the levees in front. 
Upon the degree of perosity of the soil in 
the levee and in its foundation, govern- 
ing in a measure the rate of percola- 
tion of water to the rear of the structure, 
would depend to a large extent the suc- 
cess of drainage ditches in the rear. If 
the rate of percolation was so great and 
the underground so weak that sand boils 
were created, it is probable that drainage 
would not afford the needed relief. Un- 
der some conditions the cutting of drain- 
age ditches behind the levee reminds one 
of the man who wet his foot thrcugh a 
hole in the toe of his boot. After care- 
ful consideration he adopted the “heroic” 
remedy of opening a hole in the heel the 
same size as the one in the toe, reason- 
ing that, with the entrance and exit of 
the same capacity, his foot could be kept 
dry. 

The following is from Gen. Marshall’s 
letter: 

Mr. Sellew seems more daring. Not 
only does he cut his checkerboard bor- 
row pits on the river side, giving by his 
own account more easy communication 
between the river and alleged ground 
water, but he also cuts an irrigating 
cunal on the land side of his levee, again 
breaking the crust, and fails to explain 
wherein the effects of the latter will 
differ from those he attributes to land- 
side borrow pits within two miles of 
his work 
' It is contended that along such streams 
as the Colorado the existence of river- 
side borrow pits is not a menace when 
due regard is given to their size, protec- 
tion, and the construction of the levee. 
If, in the course of excavation, permeable 
strata are encountered, these strata are 
cut by the muck ditches which, in all 
work under the writer’s direction, have 
been of ample depth, and in the bottoms 
of these ditches exploration with post 
augers has continued until the strata 
within 8 or 10 ft. of the surface have 
been thoroughly examined. In addition 
to interrupting the permeable strata by 
this muck ditch, the first flood water from 
the Colorado with its heavy load of silt 
will choke the open material where it has 
been exposed, and after a flood of ordi- 
nary proportions the river side of the 
levee is practically as impermeable as it 
was before the borrow pits were exca- 
vated. Then, too, in most cases a few 
floods will fill the pits with sediment, 
thus restoring original concitions. 

In regard to the location of an irriga- 
tion canal on the land side of the levee: 
This was done from necessity. In the 
location pointed out by Gen. Marshall the 
land next to the levee was the highest, 
and that is the natural point upon which 
an irrigation canal should be built to 
properly supply the lands it is to serve. 
This canal is principally above the ground, 
and the amount of excavation below the 
surface is slight. In addition, the canal 
is generally full of water, which, in a 
large measure, compensates for the 
weight of the material taken from the 
canal excavation. The location of the 
canal in this position was not considered 
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the best practice, but there was no other 
place for it. It is in the same category 
as the drainage ditches which he men- 
tions that were placed inside of levees 
to relieve the ground-water conditions: 
such drains could not be placed else- 
where. Natural conditions or emergen- 
cies sometimes force a line of action 
which, while the best that can be done 
under the circumstances, should not be 
taken as a precedent for general prac- 
tice. A man who is snowbound might, in 
an emergency, split up a chair for fire- 
wood. Such action on his part, however, 
would not justify a continual resort to 
the furniture for such purposes. 

Gen. Marshall appears to doubt the 
proximity and sensitiveness of under- 
ground water along the Colorado River 
in the vicinity of existing levees. He 
states as follows: 

If such free underground flow and 
high ground-water level exists there as 
is necessary to — this opinion as 
to the causes of destruction of the levee, 
it is very difficult to understand why all 
the extremely fertile land in that vi- 
cinity has not long since been brought 
under cultivation by pumping from such 
free and shallow supply, unless, indeed, 
one can believe that nature has pro- 
vided a stratum at just the level and 
porosity best adapted to destroy levees 
having land-side borrow pits, but of no 
useful avail—a devlish not godlike ar- 
rangement. 

The writer wishes to reiterate that 
ground water in this vicinity acts as 
shown in his former letter, and to sug- 
gest a few possible reasons why the ad- 
vantage has not been taken of it for 
cultivation, viz.: the limited amount ob- 
tainable by this method; the cost of 
pumping when gravity flow is available; 
the uncertainty of the life of wells driven 
into the strata, owing to their becoming 
clogged with fine sand; and the better 
agricultural results to be obtained with 
the silty water from the river than from 
clear water below. (Attempts were made 
in Yuma Valley some years ago to irri- 
gate from driven wells, but no apprecia- 
ble supply was obtained owing to the 
clogging of the pipes with fine sand.) 

Gen. Marshall further states: 

It is useless to go further along these 
lines, but even in thé narrow sense of 
this discussion it is susceptible of proof 
that any extensive excavation on either 
side of a levee not provided with core 
walls or drainage systems, and near the 
base of the levee, will diminish its sta- 
bility. The levee will be most stable if 
there be no break on either side. 

It is believed that levee engineers will 
take no exception to the statement that 
the stability of a levee is impaired by 
excavations in its vicinity on either side, 
unless such excavations are refilled. 
However, there is little to be gained from 
the discussion of conditions which can 
never exist, for as long as levees are 
built, borrow pits must be located on one 
side or the other. Conditions being equal, 
the writer will take a location on the 
river side, depending upon the water- 
borne sediment to ultimately obliterate 
the pits, in preference to one on the land 
side where excavations must fcrever re- 
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main open—a blot on the lands: 
menace to the work which crea 
FRANCis L. S 

Yuma, Ariz., Mar. 22, 1912. 


Conservation Engineer; 
the University of Mich... 
and Engineering Degr.. 


Sir—The editorial in your issuc 
28, in which there appeared a ¢ 
of the course in Conservation EF; 
ing at the University of Michigan 
occasioned considerable surprise among 
your friends. The relations between En. 
GINEERING News and the Engineerino 
Department at Michigan have always 
been so pleasant that it gave us some. 
thing of a shock to find ourselves sud- 
denly singled out for your special re. 
proof. It seemed a bit unfair, too. to 
attack a condition at Michigan which js 
common to practically all the engineer- 
ing schools in this country, for while our 
course in Conservation Engineering fur- 
nishes you the text for your comments. 
the point of it, of course, is that aca- 
demic degrees have multiplied and re- 
plenished the earth beyond all reason- 
able endurance. With this thesis we 
heartily agree, and we assure you that 
any effective plan for their extermination 
will be welcomed. We did, however, re- 
sent somewhat the impression which 
your editorial gave that we were chief 
offenders in this matter. 

Perhaps it was no more than human 
for us to find ourselves stung by your 
‘reproof into a rather critical attitude to- 
ward your editorial. I am _ sure that 
when you see how graciously we have 
borne the bitterness of your displeasure, 
you will not deny us the privilege of a 
courteous statement of what we find un- 
satisfactory in your treatment of this 
problem. Your editorial, it seems to us, 
has treated the perplexing question of 
the use of college degrees in general, 
and of their use in the technical schools 
in particular, without a sense of their 
real significance, and without a proper 
feeling for the historical background of 
the subject. Such a handling of this 
theme is in our judgment misleading, 
and—this is a most unkind word to ap- 
ply to an utterance from such a source— 
a shade academic. 

The degrees, as your editorial writer 
must, of course, have known, have had 
a long and honorable history. Originat- 
ing in the medieval universities where 
Latin was the common speech for stu- 
dents of various tongues, they have de- 
scended from generation to generation, 
from one educational epoch to another, 
outliving the very institutions for which 
they first stood, till, centuries old, they 
have become a part of the inheritance of 
our American universities. A study of 
the narrowing and widening of their sig- 
nificance, as they have served the v2ry- 
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purposes of varying ideals in educa- 
and in society would lead one well 
( the history of education. So dis- 
rant is their origin and so long and 
cous the way they have come that 
descend to us aS mere conventions. 
cir old meaning is largely gone, but 
» seem still to serve a useful purpose. 
The universities and colleges of our 
ie, always slow to throw away any- 
thing traditional, because of their senti- 
ment for the past and their love of con- 
tinuity, have done what colleges and uni- 
versities in every other time have done; 
they have made the old degrees serve 
their own immediate ends. 

The precise character of this service 
is the point which we feel the writer of 
your editorial should have left less hazy. 

As life became more complex, prepar- 
ation for life also became of necessity 
more complex. The division of labor, 
the progress of invention, the differentia- 
tion of industries, the application in a 
thousand ways of science to life, have 
meant the opening to the individual of 
a variety of new activities, for which he 
must be equipped. And education came 
to be more sharply defined in the minds 
of both educators and the general pub- 
lic as preparation for 'ife. The applica- 
tion of psychology to educational theory, 
taking form in this country in the early 
eighties in child study and adolescent 
study and the other studies of special 
periods of growth, laid emphasis also 
upon a new conception—the right of the 
individual, even in a general preparation 
for life, to choose his means of develop- 
ment according to his own bent, to base 
his choice of subjects on an intelligent 
study of his own possibilities. 

Thus both the demand of a practical 
world and the force of a new educa- 
tional ideal have compelled our colleges 
in the past fifty years to reconstruct their 
curricula in such a way as to satisfy the 
multiple needs of the individual and of 
society. It has meant, in fact, not merely 
the introduction of new courses but the 
classifying and grouping together of such 
subjects as were judged best fitted to 
prepare for certain definite ends. As the 
old academic degrees had for centuries 
stood for the completion of a certain 
number of allied subjects, it was the most 
natural thing in the world to use them 
now to designate these groups of studies. 
The scholastic convention, around which 
there had in the past, it is true, gathered 
a deal of sentiment, became a practical 
convenience in the administration of the 
new curricula. 

That anyone, at this late date, should 
Proceed, lexicon in hand, to translate and 
interpret literally any of these academic 
symbols, is surely not at all to be ex- 
pected. The degree means nothing more 
than that the studgnt has completed satis- 
factorily a certain group of studies. 
Everyone who comes in touch with col- 
lege life recognizes this meaning. The 
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writer of the editorial himself admits this 
use of the degree in the nontechnical 


college. He says: 

It is not worth while to criticize the 
time-honored custom of granting the 
degree of Master of Arts to a student 
who has completed a four-years’ course 
and done post-graduate work, because 
everybody knows that the recipient of 


such a degree is far from being actually 


a Master of Arts, and is often master of 
nothing except a few scholastic require- 
ments. 

Precisely: as Dean Cooley has said, 


he is no more a master of arts than a 
drug clerk is a master mason because 
some lodge has granted him that degree. 
And everybody so understands it. No 
one suspects the lodge of false dealing, 
any more than he does the college with 
the master’s degree. The public under- 
stands that the degree means practically 
nothing except in connection with the 
college itself, where it is a convenient 
way of indicating both to the student and 
to his friends the groups of foundation 
studies offered. 

But while the editorial writer condones 
the use of the degrees in the nontechnical 
schools, because of the general under- 
standing of how significant they are, he 
thinks that, “when the engineering 
schools adopt this fetish of the old-time 
college and apply it to their students, the 
degrees become so absurd that no gradu- 
‘ate with common sense cares to use 
them.” It is not worth while, he thinks, 
to criticize the use of the degrees in the 
college, although there has been there an 
opportunity, centuries long, to discover 
their empty sound and to devise some 
more Satisfactory nomenclature. Yet in 
the engineering schools, which have been 
hustled into being mostly within less than 
a half century, their continuance is, ac- 
cording to the editorial, an affront to 
reason, a cheap advertising scheme, in- 
tended to attract students by holding out 
to them false promises of success. 

Such a treatment of the subject is 
hardly fair, and, you must admit, ignores 
the historical development of the engin- 
eering schools entirely. One might sup- 
pose that the technical schools were 
made to order, carpentered according to 
a logical set of specifications, equipped 
like the “furnished cottages” on exhibi- 
tion in the department stores, perfect in 
every appointment, having a no less per- 
fect past and doomed not to have a more 
perfect future. Schools are not so made. 
They grow, and like every other evolv- 
ing organism grope their way, some- 
times slowly, toward a more perfect per- 
formance of their function. The engin- 
eering schools have developed from an 
honest effort of education to keep pace 
with the industrial development of the 
past half century. 

They were in many cases at their be- 
ginning merely courses in the literary de- 
partments of our colleges. With the 
growing demand for engineers, they be- 
gan less than a quarter of a century ago, 
to split off into independent departments. 
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In consequence they naturally used the 
machinery of administration which had 
come to them from the older colleges out 
of which they had. grown. They did not 
“copy” nor “adopt the fetish of the old- 
time degrees”; they inherited it, and as 
they had a quarter century of tremend- 
ously real hard work to de in keeping up 
with the growth of the engineering field, 


they had neither time nor attention to 
devote to reform in such educational 
trifles. They continued to use the de- 


grees, as they had long been used, as 
a convenient means of indicating the 
groups of subjects to be pursued by their 
students. 

It is really not at all probable that 
anyone should be misled by the use of 
these names, applied though they be in 
a new field of thought. A Master of 
Science, graduated from the Literary De- 
partment of a modern college is cvery- 
where recognized as a man who has com- 


pleted a certain amount of scientific 
study. It is merely puerile to refuse to 
recognize the Master of Science in En- 


gineering to be somewhat akin to his 
chum who is graduated on the same day, 
from the same rostrum, by the same 
board of regents. As a matter of fact, 
no one in or out of the engineering school 
does really mistake the significance of 
the degree. 

The multiplication of degrees in the 
engineering schools hcs been inevitable. 
The engineering profession, for which 
these schools prepare, has been forced 
by the keenness of competition and the 
necessity of expert service to specialize ‘ 
in many new lines of work. There are 
today a score of special engineering 
fields where 25 years ago there were at 
most perhaps a half dozen. 

In order to give the foundation needed 
for these diverse forms of engineering, 
the school has had to provide groups: of 
subjects differing slightly in detail; and 
an attempt has been made to indicate 
each of these groups consistently by a 
degree. Thet this process has never 
been pushed to its logical extreme is cer- 
tainly fortunate. There are, for ex- 
ample, at least seven or eight different 
groups of special studies, which at pres- 
ent are designated merely by the term 
Mechanical Engineering; the same might 
be said of Civil Engineering. The mul- 
tiplication of degrees has gone far 
enough, however, and as the schools have 
not been uniform in their usage, it has 
resulted in a perfect chaos of technical 
degrees. 

One thing should be carefully noted 
here, and it is a point that the writer of 
the editorial has seemed to leave some- 
what vague. These degrees do not, as 
might be supposed, indicate any great 
amount of specialization. We fully agree 
with your writer that specialization in 
engineering education is in almost all 
cases a mistake. The foundation work, 
however, preparing for one kind of work 
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does differ in kind from that for another. 
The grouping of subjects indicated by 
the degree means merely a shaping of the 
preparatory work in the latter part of the 
course so that the young man may more 
easily adjust himself to his work. 

The embarrassment of riches in this 
matter of degrees, is nowhere more re- 
gretted than in the engineering schools 
themselves. Reform is needed. Dean 
Cooley deplores frankly the large num- 
ber of degrees. He says: “I would like 
simply to write ‘Engineer’ after the name 
of every graduate.” Almost all the men 
on the Michigan faculty with whom I 
talked feel keenly the desirability of cor- 
recting a state of affairs that is confus- 
ing. In several of the Colleges of Arts 
experiments are even now being made 
with the purpose of reducing the num- 
ber of scholastic degrees. Perhaps a like 
simplification of the system now in use 
in the engineering schools will follow. 
Certain it is that this is one of the prab- 
lems to be solved in the near future. 

In conclusion, I should like to ask as 
frankly as I can the questions which 
your editorial has seemed to raise in our 
minds. 

1. Is it altogether reasonable to ex- 
pect the technical schools, the newest ex- 
periment in education, to be the first to 
reform such minor details of administra- 
tion as the use of degrees? They have 
been so busy growing. 

2. Is it really sensible to base a criti- 
cism of the use of these degrees upon 
the supposition that anyone, employer or 
employed, will interpret them literally 
and without a sense of their conventional 
use ? 

3. It it quite fair to attack a condition 
at Michigan which is everywhere com- 
mon and exists in several schools in a 
most extreme form? 

4. Is it—well, may I be frank—is it 
just professional courtesy to insinuate 
that Michigan or any other self-respect- 
ing school offers these degrees as a bait 
to catch patronge? Our problem as you 
know is to manage by some inspired 
economy to keep our equipment up to 
the demand made upon it by the over- 
whelming number of students. 

5. Finally, is it fitting an organ like 
the ENGINEERING News to approach the 
discussion of such a matter, as it has in 
this editorial, with so little feeling for 
historical perspective and with so little 
appreciation of the real problem in- 
volved ? 

Upon one point—and I am glad to ad- 
mit that it is after all the important point 
—upon one point we are agreed: the mul- 
tiplication of degrees has gone to a need- 
less and confusing extreme, which is 
especially to be regretted in the engin- 
eering school. This presents one of the 
problems which these schools must solve 
‘in the near future. 

Till the solution is found, we have a 
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right to expect from you, as the medium 
of communication between our little 
world of theory and the big world of 
practice, all the intelligent and sympa- 
thetic help possible. It is hardly neces- 
sary for me to add that we feel sure we 
shall have it, and that this latest ex- 
change of greetings though in the nature 
of mutual criticism may only serve to 
emphasize our common interest in en- 
gineering education. , 
J. RALEIGH NELSON. 
Engineering Department, 
University of Michigan, 
Ann Arbor, Mich., Mar. 6, 1912. 
[We have commented on the above 
letter in our editorial columns.—Ep.] 


History of the ‘‘S. P. R. R. 
and Another of 
Its Engineering Poems(?) 


Transit’ 


Sir—The letter in. your issue of Mar. 
14, from J. H. K. Burgwin, and his poem 
entitled “Recrimination,” has prompted 
the writer to inclose a boyish production 
of his own, another one of those unsigned 
poetical attempts published in the S.. P. 
R.R. Transit of 28 years ago. 

During the construction of the South 
Pennsylvania R.R., a work extending over 
a distance of 300 miles, and therefore 
widely separating friends and acquaint- 
ances, some of the young engineers of 
the Somerset division conceived the idea 
of sending a circular letter to the corps 
at one end of the road, requesting them 
to enter a record of their work to date 
with anything of professional or persona! 
interest, then to pass it on to the next 
residency, all the data to be compiled for 
distribution after the circuit. 

The scheme met with instant success; 
the circular letter was returned with 
such a mass of interesting information 
and news that the publication of a regular 
monthly magazine called the S. P. R.R. 
Transit was decided upon, with L. W. 
Fogg, its originator, a$ editor. 


The magazine was supported and con- 
tributed to by the various construction 
corps of the railroad engineering force, 
helped often by members from the con- 
tractors’ camps and by the contractors 
themselves, and was made up of personal 
notes and items of interest concerning 
the condition of the whole line from Har- 
risburg to Pittsburg. The contributions to 
this magazine covered the whole field of 
work from blueprint processes to de- 
scriptions of graphical methods for com- 
puting earthwork or overhaul, not forget- 
ting many poetical effusions in more or 
less uncertain meter upon subjects kin- 
dred to the work. 

Much to our regret the publication 
came to a sudden end, receiving its death 
warrant from headquarters, owing to an 
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unpardonab*e criticism concerni; 
pacity of a certain arch culvert 
clearance at an undergrade tun: 
ing. The last number appeare 
draped, and typed in black 
“Obituary Number.” Thus the 
came to a too early death throug); 
reasonable exuberance of youth 
to task our superior officers, w} 
none other than that distinguish. 
beloved trio of pioneer railroad en; 
Robert H. Sayre, Oliver W. Barr 
William F. Shunk. 

The writer’s contribution to Vol. :. No. 
1, March, 1884, of the Transit, ¢ titled 
“The Lay of the Last Laborer,” was sug. 
gested by the endless string of laborers 
tramping the roads for work, continually 
stopping at the little engineer’s office of 
the writer, located at the foot of the 
mountain six miles from the summit of 
the west range of the Alleghanies, where 
the one-mile long tunnel was being 
driven, usually leading their inquiries 
there with questions about the tunnel, 
how far it was, etc., and then finally re- 
questing a light for the pipe. 

The only excuse for presenting this 
crude doggerel is the surety that many 
similar scenes and incidents will be re- 
called by the older railroad engineers and 
contractors among your readers, who have 
spent long lives in conquering the wilder- 
ness in the advance of civilization. This 
inevitable army of laborers along the 
dusty roads or mountain trails, with its 
pathetic and also its enlivening sides, 
always pushing ahead for the goal of 
prospective work, or for the camps of 
some former boss, was fully illustrated 
here. 


> and 


CHAS. W. STANIFORD, 


Formerly, Resident Engineer, 
Sub. Div. “D,” Div. 5, 
South Penn. R.R. 


Chief Engineer, 
Department of Docks and Ferries, 
New York City, Mar. 25, 1912. 


[We reprint below the first four of the 
six verses of Mr, Staniford’s early effort. 
—Ep. Enc. News.] 


THE LAY OF THE LAST LABORER 


“How far is it up to the tunnel?” 

Is the question from morning till night, 

“We're after work. If it’s not too much 
trouble, : 

Please, Sir, will you give me a light 


“As they flock from every direction 

Every race; fair Saxon, dark Muscovit 

Reminding one of some mournful proces- 
sion 

Or the stragglers in Napoleon's retreat 


Every nation is here represented, 
With Erin, premier, number one: 
The “last minstrel” sounds resurrected 
By a “lay” from a troubadour’s tonsur 


The main question’s “where to get 
boarded?” 

’Tis hard to lie out in the snow 

And when the last roll is recorded 


The laborers are still on the go 
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A radical departure from old designs is 
seen in the new street car which has re- 
cently been put in experimental service 
in New York City, as described elsewhere 
in this issue. For about a quarter cen- 
tury, car designers have worked forward 
in a rut; the modern electric car shows 
that it is a grown-up horse car. Even the 
frepayment feature, which made a radical 
change in the old operating methods, 
brought only an abnormal extension of 
the rear platform; it obviously was still 
an orthodox street car. 

Messrs. Hedley and Doyle, the design- 
ers of the new car, broke away from cur- 
rent ideas, realizing from experience the 
benefit, to the company and the public, 
of certain operating features of the New 
York subway equipment—no steps, cen- 
ter doors, guide stanchions, etc. If we 
examine vehicles, other than railway, 
ample precedent is seen to predict the 
success of the cradled arrangement of 
body and trucks in this car which brings 
the floor within the height of an easy 
step from the ground. The design ex- 
hibits many other interesting innovations 
—all of which illustrate the benefit of 
attacking, from a fresh point of view, 
practice which has become standardized 
to a standstill. 








The New York Sun preaches a sermon 
against government ownership of rail- 
ways, taking as its text the Panama R.R., 
which has been owned and operated by 
the United States government ever since 
the French rights on the Isthmus were 
purchased, ten years ago. The Sun says: 

Not only has the government as pro- 
prietor of this railroad neglected to in- 
sure its continuance in its present char- 
acter of public highway, but the capa- 
city of the line for commercial purposes 
is actually to be reduced. Its double 
tracks are to disappear, a single track 
taking their place. It will not accept 
larger consignments of freight; it will 
not accept even as much freight as it 
has in the past. As a factor its trans- 
continental competition is to be lowered 
in efficiency. Nor can this reduction be 
attributed to a purpose to abandon the 
road on the completion of the canal. It 
must always be maintained as a com- 
plement and protection for the great 
ditch. 

The Sun ought to exercise more wis- 
dom in choosing texts for its sermons. If 
any advocate of government railway 
operation desired to illustrate its advan- 
tages over private management, he could 
hardly find a better example than the 
Panama R.R. The contrast between the 
scrap-heap which it was when the gov- 
ernment took possession of it and its con- 
dition as rebuilt and operated by the gov- 
ernment engineers, has actually caused a 





good many people to think more favora 
bly of government railway operation. 

As for the Sun’s criticism because the 
road is being rebuilt as a single-track 
line, the Sun probably does not know that 
the old Panama R.R., under private 
ownership and management, was a single- 
track line. Also it doubtless forgets that 
a ship canal is nearly completed across 
the Isthmus alongside the railway, which 
will take away from the latter probably 
95% to 98° of its traffic. 

There is no doubt at all that if a pri- 
vate company were building the canal 
they would have arranged to either aban- 
don the railway entirely on completion of 
the canal or have built the cheapest sort 
of a line across. Nothing but possible 
military considerations have justified the 
government’s present expenditure in re- 
constructing the Panama R.R. 








The Appointment of Civilians 
to the Engineer Corps, 


Some months ago we announced in 
these columns that for the first time com- 
missions in the Corps of Engincers of the 
U. S. Army were to be opened to civilians 
instead of being restricted, as had been 
the custom, to the honor graduates of 
West Point, and that an examination to 
fill ten vacancies in the corps was to be 
given on Jan. 12 of this year. At that 
time we took occasion to recommend this 
opening to bright young engineers and to 
express the opinion that the competition 
for so exceptional an opportunity would 
be most keen. It appears to us that to 
be an officer in the Engineer Corps of the 
U. S. Army is an honorable estate well 
worth the efforts of any, young engineer, 
particularly in view of the widespread 
discontent with the future prospects in 
civilian engineering. » It is, then, with 
some surprise that we note that only four 
men presented themselves for examina- 
tion last January and that of the four 
only one so satisfied thé requirements as 
to obtain an appointment. 

At first glance the lack of interest in 
the examination might be supposed to be 
the same as existed some years ago in 
the examination for the Corps of Civil 
Engineers in the United States Navy, 
where the restrictions in possibility of 
advancement, coupled with the extreme 
rigidity of the examinations, resulted in an 
absolute neglect of the advertised exami- 
nations through a period of some two or 
three years, with the result that the gov- 
ernment was forced to appoint to the 
corps, without examination, a number of 
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Naval Academy graduates. In the Engi- 
neer Corps of the Army, however, the 
prospects of advancement are certainly 
much better than in the similar corps of 
the Navy, and the work which comes to 
its hands is much more _ interesting. 
Furthermore, the examinations as adver- 
tised were not too difficult for the gradu- 
ates of a reputable engineering school, so 
it appears that the reason must be sought 
elsewhere. 

In all probability it is to be found in 
the short time which intervened between 
the announcement of the examination and 
the examination itself, and in the re- 
strictions imposed by the eligibility rule. 
It was not until the first part of Novem- 
ber that the War Department issued 
‘definite notice of the examination to be 
held in the first part of January. Even 
the short period of two months in which 
to brush up for a difficult examination 
would deter most young men from enter- 
ing a competition of this sort, but the 
orders specified that only those then em- 
ployed in the engineering department of 
the War Department, or eligible to ap- 
pointment by virtue of having passed the 
prescribed examinations, would be eligible 
for the examination. Members of other 
departmental services could be trans- 
ferred to the War Department at request 
and thus render themselves eligible, but 
all other engineers would have to take, 
previous to the Engineer Corps examina- 
tion, an examination making them eligible 
for the departmental or War Department 
service. This, then, cut down the period 
possible for preparation by at least an- 
other month, leaving only two or three 
weeks for those outside engineers who 
wished to make themselves eligible for 
appointment. 

The lack of interest in the examination 
this year is no fair measure of what may 
be expected in the future if the practice 
is continued and announcement of the 
examination is given long enough before- 
hand. Positions.in the engineer depart- 
ment at large of the War Department 
have always attracted a number of the 
younger men in the profession and there 
does not seem to be any good reason why 
a permanent position in the Engineer 
Corps itself should not be deemed much 
more desirable. 


The Threatened Strike of Lo- 
comotive Engineers 


The locomotive engineers of fifty rail- 
ways in the territory between Chicago 
and the Atlantic seaboard and north of 
Norfolk, who are members of the Brother- 
hood of Locomotive Engineers, have made 
demands on the railway companies for 
an increased wage scale. These demands 
have been refused by the railway com- 
panies on the ground that railway reve- 
nues at the present time will not admit of 
such an increase in wages. The increase 
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asked for would add about 18.63% to 
the present pay of the engine runners and 
would add about $7,500,000 to the oper- 
ating expenses of the railways con- 
cerned. A strike ballot is now being 
taken among the engine men on the ques- 
tion whether the general officers of the 
Brotherhood shall be authorized to de- 
clare a strike in case the railways will 
rot yield to the demands. 

It would be difficult to exaggerate the 
serious consequences which would re- 
sult from such a strike. It would effect 
a more complete and prompt paralysis 
of all industry by far than a strike of the 
coal miners. Not only would all factories 
have to stop, with their supply of fuel 
and raw materials cut off and no way of 
carrying their goods to customers; but 
in every city the inflow of provisions 
would be stopped and famine would at 
once appear. 


It may freely be conceded that the rail- 
ways cannot be operated without the en- 
gine men. Green strike breakers cannot 
safely be put in charge of trains on 
crowded trunk-line railways, and_ it 
would be impossible to obtain experienced 
locomotive engineers to replace the 30,000 
odd men now in charge of railway loco- 
motives. But because these men have the 
power to bring about a national calamity 
of stupendous proportions is the very 
reason why they should exercise their 
power with discretion. American locomo- 
tive runners are not paid low wages. The 
Interstate Commerce Commission statis- 
tics show an average daily rate of pay for 
engineers in this district in 1909 of about 
$4.30 per day, and this rate was raised 
10% in 1910, making the present average 
rate nearly $4.75 per day. On the Penn- 
sylvania R.R. system the average annual 
earnings of engineers in 1911 was 
$1,546.34, which was an increase of 39% 
over the average rate in 1890. In ad- 
dition, many of these engineers not run- 


ning on full time earned an additional | 


amount as firemen. The average daily 
earnings of all engineers employed by 
the Pennsylvania R.R..Co. in the year 
ending June 30, 1911, were $5.44. 


The engineers are already receiving 
wages far in excess of the rates paid to 
any other class of railway employees and 
in excess of those paid in any other coun- 
try in the world. If their demands were 
granted, at least as large a percentage of 
wage increase would inevitably be de- 
manded by all other classes of railway 
employees. That railway earnings will 
not permit such an advance without bank- 
ruptcy is only too evident. 


Oe——sS— 


Cracks in Bridge Piers 


Our description of a highly interest- 
ing piece of reconstruction work on a 
Pittsburg bridge, printed in this issue, 
gives the careful engineer reason to con- 
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sider the subject of cracked ma 
anew way. Cracks in masonry 4 
means rare, but, while they aly 
eyesores and indicate undesire: 
ment, they seldom threaten ser; 
imminent danger. But cracks in ¢: 
of a heavy, important bridge are 
matter. They generally mean 
destruction of the piers has begu: 


In the case of the Smithfield St. bridge 
the foundation is heterogeneous ani the 
bottom is soft material. Settlement: js 
always possible on such bottom. but 
(under conservative loading) it is harm. 
less if the structure resting on it 
strong enough to hold together. To ij|ys- 
trate: In sinking pier caissons the work 
censists of producing artificial settlement 
by digging out the supporting bottom, and 
in this work the. distribution of load js 
constantly varying, which produces chang- 
ing stresses in the caisson material. The 
risk of attaining such one-sided settle- 
ment that the caisson can tip over is quite 
remote; the process is normal and safe 
so long as the caisson is strong enough 
to resist any possible load-distribution on 
its bottom. A bridge-pier caisson which 
was sunk last year at another place in 
Pittsburg gave a clear example that this 
Strength must be provided: the caisson 
broke its back because material was dug 
away faster under its ends than under 
its center. Evidently the same unfavora- 
ble stressing may occur in a finished pier 
from unequal settlement. 


Piers are usually so strong in the di- 
rection here in question that they are 
proof against breaking-moments due to 
settlement. But once they show evi- 
dences of having broken, it becomes a 
serious problem what to do. Further set- 
tlement now means not merely a change 
of stress distribution within the pier, or 
slight and unimportant tilting, but a di- 
rect continuance of the disintegration of 
the pier. 

The matter is very easy to decide on 
a merely qualitative basis: the cracks 
ir the pier are undoubted evidences of 
damage, and the pier will not be as good 
as it should be unless thoroughly repaired 
or rebuilt. The quantitative aspects of 
the case make it more difficult; how much 
is the efficiency or security of the pier 
reduced by the cracks, and how soon 
should reconstruction be started? To re- 
build such a pier will cost a great sum, 
and the authorities are unlikely to ap- 
propriate the money until the work is 
absolutely necessary. 


Pittsburg only recently went through a 
tedious and expensive case of similar 
kind. Another Monongahela River bridge 
had a crack in a pier, extending from the 
top inside of the truss shoe to the end 
face some distance below the shoe. The 
whole corner of masonry which carried 
the shoe was virtually cracked off, but it 
stuck to place and continued to carry the 
shoe load. The pier was left in this con- 
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ion for years, while the city authorities 

re discussing whether and how to re- 
nair it; and against all reason the pier 
id not drop the bridge into the river, but 
-ontinued to hold it up.. Finally recon- 
<‘ruction was started, and ultimately the 
rier was completely rebuilt (under trac- 
fc), at very great cost. The whole his- 
torv of the case was such as to discour- 
age prompt action in starting repairs in 
further cases of like kind, and induce a 
tendency to let matters run along in- 
definitely. 

We believe that such a tendency in 
the present instance would be gravely 
wrong. The fact that the other pier stood 
in its broken condition so long should be 
a warning not to tempt fate again in simi- 
lar manner. The South 22d St. bridge 
existed for years in a state threatening 
collapse at any time; to rely on equal 
luck a second time can hardly be recom- 
mended. Cracked bridge piers are not 
fit matters to trifle with. 








More Concerning the Degrees 
Granted by Engineering 
Schools 


In December last we received a circu- 
lar respecting a six-year course in con- 
servation engineering established by the 
University of Michigan. We assumed 
that this document was sent to us for 
such publicity and comment as we chose 
to make. In our issue of Dec. 28 we 
made such comment, stating that in our 
opinion the establishment of conservation 
engineering aS a distinct branch of the 
profession was a mistake and hence that 
the creation of special courses planned 
to fit men for such a branch was likewise 
a mistake. We also criticized the grant- 
ing of so called master’s degrees for the 
completion of advanced work in engi- 
neering schools. 

We had some hope that this brief 
preachment might not fall on stony 
ground, and the letter published else- 
where in this issue from Prof. Nelson, of 
the University of Michigan, indicates that 
our hope was realized, to some degree at 
least. If any of the other readers of 
ENGINEERING NEws at whom the preach- 
ment was aimed failed to be duly im- 
pressed as to the importance of reform in 
connection with engineering degrees, 
Prof. Nelson’s letter in this issue will 
lead them, we hope, to bring forth fruits 
meet for repentance. 


As we read Prof. Nelson’s letter we 
are reminded of an old story concern- 
ing a small boy who, when his mother ap- 
plied vigorous corporal punishment for 
some act of disobedience, exclaimed, be- 
tween his sobs, “Oh, you hurt.” To which 
the stern mother replied as she continued 
the punishment, “My son, I mean to 
hurt.” 

It is almost needless for us to say that 
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the application of this story is not that 
we meant to hurt the feelings of our 
good friends at the University of Michi- 
gan; but we did intend to speak so point- 
edly and forcibly that there should be no 
mistaking our meaning as to the injury 
which is done to the cause of education 
and to the engineering profession by 
present practice in granting engineering 
degrees. We readily grant, of course, 
that the University of Michigan is no 
worse than other engineering schools, 
and better than many in this matter. 

At the close of his letter, Prof. Nelson 
submits and requests answers to five 
questions. The first is as to whether it 
is reasonable to expect the technical 
schools to have gotten around to reform 
such minor matters as their degrees? 
“They have been so busy growing.” 

The best answer we can make to this 
question is to ask whether any business 
concern would dream of presenting such 
an excuse for continuing a bad practice ? 
Let us not forget that all the engineering 
schools which rank in the class of the 
University of Michigan have been in 
operation now more than a quarter of a 
century. Suppose a manufacturer of food 
products were hauled before the courts 
today on the charge that he was sending 
out packages labeled “Choice Butter from 
Selected Jersey Daries,” whereas what 
the package actually contained was the 
poorest grade of oleomargarine. Would 
it be accepted as a valid excuse for his 
misleading label that he had been so busy 
for the past twenty-five years attending 
to his growing business that he had not 
had time to prepare correct labels ? 

Prof. Nelson’s second question is as 
to whether anyone interprets the cur- 
rent engineering degrees literally, with- 
cut a sense of their conventional use. It 
seems to us that this question really 
misses the point of the discussion. The 
essential absurdity of the present engi- 
neering degrees is that words of ordinary 
and well known meaning are taken and 
given a conventional significance in imita- 
tion of the conventional terms used as 
degrees in the old-fashioned classical 
courses. We need only say in reply to 
this question that for twenty-five years 
and more it has been a standing source of 
complaint among engineers that the mere 
completion of a course in college gives a 
man the right to write “Civil Engineer” 
after his name. This fact alone has so 
cheapened this title that few engineers of 
good standing now cere to use it. 

Prof. Nelson’s third question is whether 
it is fair to attack a condition at 
Michigan which is everywhere common 
and exists in several schools in a more 
extreme form? Let us say in answer to 
this question, first that we are weil 
aware that tlie University of Michigan 
does in general what other engineering 
schools do in the matter of degrees; sec- 
ond, that our criticism was aimed at a 
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specific case, as any criticism must be to 
be effective. The University had estab- 
lished a six-year course in conservation 
engineering and it offered to grant to the 
students completing that course the de- 
gree, “Master of Conservation Engineer- 
ing.” Regardless of what errors other engi- 
neering schools might or might not com- 
mit along similar lines, it seemed to us 
that this was a departure which deserved 
the criticism we gave it 

Question 4 on Prof. Nelson’s list is 
whether it is professional courtesy to in- 
sinuate that any self-respecting engineer- 
ing school offers its degrees as a bait to 
catch patronage? We do not intend to 
transgress any canons of professional 
ccurtesy; but we discern no discourtesy 
in the plain statement that all our engi- 
neering schools do actually do the things 
which they believe will attract to them- 
selves a large number of students of a 
desirable class. Does the offer of de- 
grees have any attraction to students? 
Is there any engineering school strong 
enough to refuse to grant them? We 
fancy not a few of the readers of ENGI- 
NEERING News can look back to their 
school days and recall the discussions 
that went on among the students as to the 
relative advantages of different schools of 
engineering and among others the dif- 
ferent degrees granted by these schools 
in the days when to the youthful imagina- 
tion a degree meant vastly more than it 
does today. 


Finally, Prof. Nelson asks if it is 
fitting for ENGINEERING NEWS to have ap- 
proached the discussion of this matter 
with so little feeling for historical per- 
spective ? 

We confess to a certain vague uncer- 
tainty as to just what this means. If it 
means that we gave no hint in our criti- 
cism as to the origin of the present cus- 
tom of granting degrees, we think our 
readers who refer to our issue of Dec. 
28 will absolve us from the charge. We 
there briefly pointed out that the old de- 
gree “Master of Arts” had come to have 
a recognized technical meaning, and that 
the absurdity lay in frying to transfer this 
old technical meaning to new terms which 
could only bewilder all outside of aca- 
demic circles. 


There is underlying this question, how- 
ever, as well as in other parts of 
Prof. Nelson’s letter, the intimation that 
this attack of ENGINEERING News is too 
sudden. The schools, it is said, have not 
yet had time to set their house in order. 
We ought apparently to have given them 
mild warning five or eight or ten years 
ago. Now it happens that in penning the 
criticism which has brought forth Prof. 
Nelson’s excellent letter, we had dis- 
tinctly in mind a previous discussion of 
this subject in the columns of ENGINEER- 
ING NEws. Twenty years ago the late 
Arthur M. Wellington, then one of the 
editors of this journal, prepared a series 
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of articles on the engineering schools of 
the United States. In one of these arti- 
cles, appearing in our issue of Sept. 15, 
1892, there appeared a criticism of the 
practices then prevalent in the bestowal 
of engineering degrees written in Mr. 
Wellington’s well known trenchant style. 
In order that we may not be again 
accused of tackling this question with 
lack of historical perspective, we reprint 
below Mr. Wellington’s article of twenty 
years ago. 

There is reason to believe that this 
article was influential in causing a num- 
ber of colleges to drop the practice of 
granting the degree of Civil Engineer or 
Mechanical Engineer on completion of 
the four-year course. Mr. Wellington’s 
strictures on master’s degrees given for 
engineering courses are as pertinent to- 
day as when they were written, and we 
hope will receive the attention they de- 
serve. Finally let us say that we are well 
aware of the difficulties met by many 
progressive men on the teaching staffs of 
our engineering schools in attempting to 
reform this matter of engineering degrees. 
Of all the strongholds of ultra-conserva- 
tism, education is probably the best in- 
trenched. ENGINEERING News is indeed 
“desirous of giving intelligent and sym- 
pathetic help,” to quote Mr. Nelson’s 
words, toward the introduction of needed 
reforms in matters of engineering educa- 
tion. And reform in engineering degrees 
is not an unimportant matter. Present 
practices in the granting of degrees lend 
point and force to such sweeping and 
widely circulated criticisms of higher edu- 
cation as those put forth by the late R. T. 
Crane. 

THE DEGREES CONFERRED 
ENGINEERING SCHOOLS 
the late Arthur M. Wellington 


BY 


By 


There is a very general feeling among 
practicing engineers, with which we 
fully sympathize, that the conferring of 
a degree of “Civil Engineer” upon young 
fellows who have never had a day of 
responsible work to do as such is not 
only no aid to them but morally inde- 
fensible, for the simple reason that it is 
telling a lie, knowing it to be such, and 
“a lie is made no more respectable by 
being solemnly engrossed on parchment 
and certified to by the president and 
faculty,” as we once remarked in dis- 
cussing this question. 

It is admitted that the arguments on 
the other side have a certain force, the 
chief argument being that it is not in- 
tended to deceive, but a well understood 
convention, similar to that by which the 
young medical student is declared to be 
“learned in medicine” as soon as he has 
begun to know a little about it by three 
years’ study, some three months of which 
combines some practice with it. 

But the analogy is hardly sound for 
this reason if for no other, that some 
sort of loud sounding degree is a needful 
help to the young physician seeking 
patients, while it is neither a necessity 
nor a help to the young engineer seek- 
ing engagements. Neither is it clear, 
even if the argument be admitted, how 
it is made any more respectable for pro- 
fessors of engineering to tell lies on 
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parchment because professors of medi- 
cine do so. 

A large majority of the colleges seem 
to feel the force of these objections in 
some degree at least. Only about one- 
third of the colleges, and a much smaller 
proportion of the strong and large col- 
leges, confer the degrees of C. E., M. E., 
etc, upon their undergraduates. The 
practice of the 60 colleges tabulated in 
Table XX may be thus summarized: 


Number of 


Degrees conferred colleges 


Unfortunately, the apparent conclusion 
which these facts warrant is vitiated by 
the fact that all the colleges with a very 
few honorable exceptions (of which the 
Massachusetts Institute of Technology is 
one) have invented a method of whip- 
ping the devil around a stump so as to 
attain the same end, by a device which 
is certainly well calculated to tickle the 
sense of humor of any man who has any. 

They will not call the mere under- 
graduate C. E.; not they; he does not 
know enough; but after he has had three 
months’ to six months’ to twelve months’ 
experience in the field, or after he has 
taken another year or (in a few cases) 
two years of study under the college 
professors, then he knows enough! Then 
they can give him the degree of C. E. or 
M. E. with a perfectly clear conscience, 
and every last one of them does so with 
too few exceptions to speak of! 

Not only so, but quite a number of 
them will for this amount of study or 
practice or a little more, go still farther 
and dub a man a Master of Civil Engi- 
neering (!), or at least a Doctor. Even 
the Massachusetts Institute of Tech- 
nology, which we have spoken of as an 
honorable exception, is perhaps only a 
dishonorable one.. It will not, indeed, 
attempt to dub a man a Civil Engineer 
at any time. It knows its limitations in 
that direction; but only for one extra 
year of post-graduate study, or five years 
in all, it will and does dub a man a 
Master of Science! Heavens; what a 
title for any man to bear and not be 
ashamed, even after a lifetime of study! 


Lessons of the British Coal 
Strike* 


The strike of British coal miners, which 
began on Mar. 1, probably surpasses every 
other labor disturbance in modern times in 
the widespread extent of the injury done 
to commerce and industry. This injury 
means far more than merely temporary 
loss of profits by merchants and manu- 
facturers and transportation companies. 
It has meant loss of employment to hun- 
dreds of thousands. In fact, it is esti- 
mated that when conditions were at their 
worst, two million men were thrown out 
of employment. In a country where the 
margin between daily earnings and the 
cost of the necessaries of life is so nar- 
row as it is in England, this has meant 
that hundreds of thousands have literally 
been on the verge of starvation. The 
hard-earned savings of millions of peo- 
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ple have been exhausted or serio; 
duced by the period of enforced j. 
It will require the patient accumu! 
months, and in many cases of y: 
restore the savings which have bee; 
away by the distressing labor 
March, 1912. 

These things appeal with special! ‘orce 
to Americans, since a strike of coq) 
miners in the United States has long seen 
impending and at the present time over 
400,000 American coal miners are idle. 
Fortunately, the indications are that the 
stoppage in the bituminous coal field jj} 
be of short duration, an agreement hay- 
ing been reached between the representa. 
tives of the miners and the mine opera- 
tors under which the men are to return to 
work at an increased wage of 5c. per ton. 
In the anthracite field an agreement is not 
yet in sight, but a more conciliatory tem. 
per seems to prevail between the miners 
and the operators and it is hoped that this 
difficulty also may be settled at no dis- 
tant day. : 

We have before this, in commenting on 
the English strike, referred to the fact 
that this strike and its serious conse- 
quences has been to thousands and mil- 
lions an object lesson in the elements of 
economics. 

In the face of the conditions which ex- 
isted last month in England the old tra- 
ditions and theories of the “Laissez Faire” 
school of economics have been swept 
aside. The concepts of Adam Smith and 
his followers do not at all fit the con- 
ditions which prevail in present-day in- 
dustry. The doctrinaire in his study may 
theorize about the right of the workman 
to sell his skill and muscle to the highest 
bidder; but the million odd coal miners 
who struck last month for the principle 
of a minimum wage, knew tha‘ not one 
of them standing alone could hope for 
anything more than a starvation wage. 

Even among ultra-conservatives today, 
therefore, the principle of “collective bar- 
gaining” is accepted. It is recognized 
that the individual workingman today 
can only meet the employer on anything 
like equal terms by combining with his 
fellows. Even then the bargaining is 
hardly on an equal basis, for the united 
employers can stop operation with no 
worse result than the loss of profits; but 
the workmen, if they stop work in the 
hope of making a better bargain, lose not 
merely profit but their means of sub- 
sistence. 

Deplore, as one must, the frequent 
deadlocks between employers and work- 
men, which come about in the process of 
collective bargaining fur the sale of 
labor, it must be recognized that the 
process is here to stay. If the position 
of employers and employees were re- 
versed, the former would be as ready tu 
combine together for mutual protection as 
are their present workmen. 

We cannot stop strikes and deadlocks 
in industry, therefore, by preventing the 
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« pkmen from combining in labor unions. 
I, vould be impossible to enact a law to 
e-ct this in any country of the world 
today, and if it were enacted, it could not 
be enforced. 

But the most profound lesson of the 

tish coal strike has been its proof 
that the party which has the greatest in- 
terest at stake in any such industrial con- 
flict is neither the employers nor their 
workmen, but the general public. There 
may be a hundred thousand who own 
shares in coal mines and a million work- 
men who mine coal; but there is a whole 
nation full of people who will freeze and 
starve if all coal mining comes to an end. 
And beyond the borders of the nation, 
the commerce and industry on which mil- 
lions depend for a living is affected in 
greater or less degree. 

How absolutely our whole civilization 
—commerce, industry, transportation and 
life itself—are all dependent upon the 
coal supply has been demonstrated by 
this great English coal strike as never 
before.* The only reason why universal 
paralysis of industry and starvation was 
not inaugurated in every city and town 
as soon as the coal mines ceased working 
was because the accumulated stores of 
fuel made the stoppage gradual instead 
of immediate. 

While the general public is the party 
which has the greatest interest in these 
great industrial conflicts, we are only be- 
ginning to recognize this by legislation. 
Without discussing the pros and cons of 
compulsory arbitration laws, it must be 
recognized that the strongest force com- 
pelling an agreement between capital and 
labor is the force of general public 
opinion. 

It must be recognized, also, that in any 
such agreement, the interests of the ulti- 
mate consumer ought to be recognized 
as surely as the interests of workmen and 
employers. When industry becomes so 
organized that all the labor and all the 
capital engaged in it acts as a unit, there 
may be agreements between capital and 
labor to raise the scale of wages, and 
this increased scale may throw an un- 
just burden on the purchasing public. In 
fact there is no room for doubt that one 
of the causes of the present high cost 
of living is that in many industries where 
strong labor unions exist, the reduction in 
hours of labor and increase in the wage 
rate has so increased the labor cost as to 
add materially to the final price which 
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*The British coal strike is the great- 
est object lesson in conservation the 
world has ever had. Everybody knows 
that we are rapidly using up the stores 
of mineral fuel accumulated under- 
eround in past geologic ages and that 
the price of coal is certain to go on 
rising as the underground stores are 
reduced and become more difficult to ob- 
tain. Perhaps the most serious damage 
of all in connection with the English 
coal strike was that certain deep pits 
are said to have been drowned out by 
rising water during the suspension of 
gberations, and the cost of their re- 
drainage is so great that the remaining 


peel in them will be forever inacces- 
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the. purchaser must pay. While this 
situation is well understood by students of 
economics and is coming to be understood 
by the general public, legislation to pro- 
tect the public against unfair exaction 
of this sort is still in the future. All that 
is attempted to be done at present in con- 
nection with labor deadlocks is to pro- 
vide means for bringing the employers 
and employees to an agreement so that 
the industry may resume operation. 

What is easily the most important feat- 
ure of the English coal strike and what 
should be the most instructive is the 
method by which it was settled. Most 
Americans are aware that the settlement 
was brought about through the passage 
of a minimum-wage bill by Parliament, 
and there is a general impression abroad 
that this minimum wage act fixes wages in 
the coal-mining industry. The bill itself, 
however, does nothing of the sort. In 
fact, it was upon this point that Mr. 
Asquith, the British Prime Minister, stood 
firm against great pressure. 

What the minimum-wage act does is, 
first, to divide the entire coal-mining in- 
dustry of Great Britain into districts, the 
division being so made that conditions in 
each district as to character of the mines, 
method of working, difficulties of opera- 
tion, nearness to market, etc., may be as 
nearly as possible uniform. The bill pro- 
vides for 21 separate districts. In each 
of these districts there is to be organized 
a district board. Upon this board both 
employers and workmen are to be, “in 
the opinions of the Board of Trade fairly 
and adequately represented”; and the 
chairman of the board is to be “an inde- 
pendent person, appointed by agreement 
between the persons representing the 
workmen and those representing the em- 
floyers.” In default of such agreement, 
the chairman will be appointed by the 
Board of Trade. In case the employers 
and workmen do not come together in 
creating a joint district board in any dis- 
trict, within two weeks of the passage of 
the act, the Board of Trade may appoint 
@ny persons they see fit to act in the place 
of the joint district board. 

Turning now to the powers and duties 
of the district board, the first section of 
the act is as follows: 


(1) It shall be an implied term of 
every contract for the employment of a 
workman underground in a coal mine 
that the employer shall pay to that 
workman wages at not less than the 
minimum rate settled under this act and 
applicable to that workman, unless it is 
certified in manner provided by the dis- 
trict rules that the workman is a per- 
son excluded under the district rules 
from the operation of this provision, or 
that the workman has forfeited the 
right to wages at the minimum rate by 
reason of his failure to comply with the 
conditions with respect to the regularity 
and efficiency of the work to be per- 
formed by workmen laid down by those 
rules; and any agreement for the pay- 
ment of wages in contravention of this 
provision shall be void. 
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For the purposes of this act, the ex- 
pression “district rules” means rules 
made under the powers given by this 
act by the joint district board. 

(2) The district rules shall provide, as 
respects the district to which they ap 


ply, for the exclusion from the right to 
wages at the minimum rate of aged and 
infirm workmen, and shall lay down con 
ditions with respect to the regularity 
and efficiency of the work to be per 
formed by the workmen, and provide 
that a workman shall forfeit the right 
to wages at the minimum rate if he does 
not comply with those conditions, ex 
cept in cases where the failure to com- 


ply with the conditions is due to some 
cause over which he has no control 


It will be apparent from the above out- 
line of the act that what is accomplished 
is not the fixing of wages by law, as has 
been by many erroneously supposed, but 
the creation of a means by which the em- 
ployers and the workmen in each coal- 
mining district are brought together in a 
responsible and legally established or- 
ganization which must establish the least 
rate of wages to be paid to workmen. 

Under these conditions the act does 
not by any means end competition in the 
ccal-mining industry or between the coal- 
mine workers. It will be necessary, for 
example, that some of the coal-mine dis- 
tricts, having the poorest coal and farth- 
est from market, shall have a lower mini- 
mum wage rate than other districts more 
favorably situated; otherwise the coal 
trade will gravitate to the more favorably 
situated districts and the mines and min- 
ers in the poorer districts will have to lie 
idle. 

While the act in this form was strongly 
opposed bv the miners’ representatives, 
who argued in urgent terms for the 
fixing in the bill itself of a minimum wage 
applicable to all England, it is difficult to 
see how under such a bill some of the 
mines in the poorer coal-mining districts 
could have been kept in operation. 

It is well known, of course, that the 
British Government only enacted the 
minimum wage bill under the pressure 
of an impending national calamity of un- 
precedented proportions, Careful study 
of the bill shows that notwithstanding 
this, the bill has been drafted on conser- 
vative lines and is far less radical than 
would be supposed from the more or less 
superficial criticisms which have ap- 
peared. 

It has been said that the adoption of 
minimum wages in the coal industry will 
be followed by strikes in other industries 
to secure similar enactments there. The 
law, however, does nothing more than to 
provide means whereby in an organized 
industry representatives of employers and 
employees can come together in confer- 
ence and agree upon minimum rates of 
wages. This should accomplish much 
toward an amicable settlement of labor 
disputes and should lessen the chances of 
frequent nation-wide deadlocks between 
capital and labor with their dire conse- 
quences. 
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The White River Power 
Development in Washinet 5p’ 


The White River developmcnt of the 
Pacific Coast Power Co. is located in the 
Puget Sound district of the State of Wash- 
ington, some 25 miles southeast of Seattle 
and 10 miles east of Tacoma. It has re- 
cently been placed in operation and serves 
a double purpose; the two older water- 
power developments su Dplying this region, 
one on the Puyallup River and the other 
at Snoqualmie Falls, have an aggregate 
capacity of 35,000 kw., and not only has 
this capacity become outgrown, but also 
neither plant is so situated as to have the 
advantage of extensive storage. The 
White River development has now added 
outright 36,000 hp. to the generating ca- 
pacity of the system, and has provided 
moreover an enormous storage capacity. 

The White River rises in glaciers on 
the north and east slopes of Mt. Rainier 
and drains about 400 sq.mi. The mini- 
mum recorded flew at the point of diver- 
sion is 420 cu.ft. per second, with a low- 
water period of two months in the fall 
previous to the rainy season. 

The scheme of development permits 
enormous storage, warranting an ultimate 
capacity of 100,000 hp. The headworks, 
flume, storage basins and canals have 
Been built for this capacity, but the initial 
turbine installation is of 36,000 hp., with 
room for another 36,000 without change. 

The point of diversion is near the town 
of Bulkley (Fig. 1), which is some 22 
miles from Tacoma and seven miles 
southeast of Lake Tapps. There is a 
high plateau between the point of diver- 
sion and Lake Tapps, slightly shelving 
and extending westward with a series of 
comparatively small natural depressions 
which have been converted into storage 
basins and connected by flumes and 
canals. 

Lake Tapps is two miles from the lower 
valley of the White River and 450 ft. 
above it, with a ridge 600 ft. high between 
the lake and valley. The natural level of 
the lake has been raised 35 ft. by dams 
and embankments and the flooded area 
has been increased from 600 to 3000 
acres with an available storage of 2,225,- 
000,000 cu.ft. The outlet canal extends 
from the northwestern arm of Lake Tapps 
to the western ridge of the plateau. 
A tunnel carries the water under the 
highest part of the ridge, and pipe lines 
lead down to the power house: at Dier- 
inger. 

The number of men employed, the great 
quantities of material necessary and the 
wide extent of the work demanded care- 
ful preparation. There were thirteen 
camps established at one time, the princi- 
pal one being at Dieringer, on the main 
line of the Northern Pacific R.R. The 
second important camp was at the head- 


The Pacific Coast Power Co. 
has two other hydro-electric 
plants but practically without 
storage capacity; when greater 
capacity was demanded the new 
development was planned to 
take the load fluctuations of the 
whole system. A large lake has 
been created to impound the 
variable flow and the hydraulic 
works are designed for maxi- 
mum economy of water. The 
White River carries large quanti- 
ties of glacial silt and drift which 
had to be cared for at the di- 
version dam and settling basins. 


*From data supplied by 
Webster 
Milk St., 


the Stone & 
Engineering Corporation, 147 
Boston, Mass. 

works near Bulkley, on a branch line of 
the same railroad. From these two points 
all materials and supplies were dis- 
tributed. At Camp 1, a standard-gage in- 
clined cable railway was built to the top 
of the ridge and equipped with an elec- 
tric hoist to take a loaded standard- 
gage car or locomotive up 3000 ft. 
of a 25% grade and in 12 or 15 minutes. 
This incline was of permanent construc- 
tion with switchbacks and derailing 
switches, etc.; from the top, several miles 


Tapps. Ample timber supply 
on the heavily wooded shores 0: 

HEADWORKS—The diversion 
2 and 3) was a special type fo: 
tion to preserve the level of the river bot- 
tom and protect it against washing out at 
the point of diversion. At flood stages the 
river carries heavy drift so that the dam 
has been made low and broad with a sur. 
face designed to pass drift without injury. 
It is a rock-filled crib on concrete founda. 
tions. The entire length of 352 ft. is q 
spillway capable of discharging 50,000 
cu.ft. per second—twice the quantity of 
the greatest recorded freshet. In times of 
low water, flash boards will raise the level 
7 ft.; these are easily removed and in 
case of sudden floods or heavy drift would 
be swept away automatically without 
damage to the permanent structure. The 
concrete foundations rest on impervious 
hardpan. Concrete wing walls extend 
up-stream on both sides of the dam, to 
prevent the stream from changing its 
course. The intake (Fig. 3) is of con- 
crete with its opening perpendicular to the 
axis of the dam and parallel with the flow 
of the stream. A heavy boom protects it 
against floating débris and there are 
grooves for stop logs and _ headgates 
worked by a gasoline engine, or by hand; 
a sluiceway has been built to discharge 
small boulders and gravel from the in- 
take. 

A wood flume, 28 ft. wide, 8 ft. deep, 
sloping 7 ft. to a mile, carries water from 
the intake a mile to the first of the set- 
tling basins. The flume is built on 
6x12-in. longitudinal mud sills 4 ft. apart, 
and cross sills (two 6x8-in. with 6x12-in. 
knee-braced side posts) on 4-ft. centers. 


found 

> lake, 
Figs, 

S Tunc- 


Fic. 1. MAP. OF THE WHITE RIVER Power DEVELOPMENT 


of standard-gage track were built around 
the northern end of Lake Tapps to be 
used in the construction of embankments. 
This ‘arrangement for getting standard- 
gage cars onto the work without reloading 
saved much time 

Among the auxiliary works was a saw- 
mill having a capacity of 70,000 board 
feet per day, on the north shore of Lake 


The side posts are tied across the top 
with two 4x10-in. timbers and the flume is 
finished with 3x12-in. planks. In several 
cuts the mud sills lie on natura! soil 
(hard clay conglomerate); the flume is 
carried about 2000 ft. on heavy pile 'res- 
tle, which was afterward filled, though 
the weight of the flume was not carried 
on the fill. 
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Fic. 2. Diversion DAM UNDER CONSTRUCTION 


SETTLING BASINS—A chain of settling 
basins about two miles long was made 
from four flat benches between a bluff on 
the south and a steep hillside on the 
north, which drops down toward the 
river. These benches are practically of 
uniform elevation and are separated by 
projecting points of land which have been 
cut by canals. Embankments along the 
northerly side completed the basins. 

The first of the chain is long and nar- 
row, admirably adapted to deposit all 
heavy silt before reaching its outlet. 
Sluice gates have been provided so that 
the basins may be drained and the silt 
sluiced out; they have also been provided 
with generous spillways to avoid being 
flooded above the intended level. 

From the last basin an unlined canal 
about 7000 ft. long leads across a flat-top 
summit. The maximum cut is 35 ft. and 
the canal is 40 ft. wide at the bottom, 
sloping slightly under 1 ft. to the mile. 
As it is cut through a hard clay con- 
glomerate and the section insures low 
velocity, there is no fear of erosion. 


After crossing the summit this canal 
drops 111 ft. in two miles to a natural 
valley, and here the canal has been tim- 


Fic. 4. Linep CANAL 


ber lined. To support the lining (Fig. 4), 
three rows of piles have been driven 8 
ft. apart longitudinally, the middle row 
being cut off at the proper height to sup- 
port mud sills which are spiked into gains 
in the outer rows. The inner surface of 
the outer rows has been faced to receive 
the side planks. True curves were used 
throughout on vertical and _ horizontal 
changes of grade. No wave action or 
disturbance of water has been experi- 
enced. 

There is a drop of 94 ft. in the last 
8500 ft. of this lined canal, where the 
water enters a natural valley, and here 
is opportunity for a secondary power de- 
velopment. Under 80-ft. effective head, 
3500 hp. may be produced at the time of 
minimum flow and 7000 hp. for nine 
months each year. The chain of settling 
basins could be used as storage for 7000 
hp. on daily peak loads continually 
through the year. 

From the canal the water flows 3500 ft. 
through this valley until it reaches an- 
other valley extending at right angles. 


SUBMERGED DAM 


The water has been led across the valley 
and is confined between two 1600-ft. em- 
bankments far enough apart to give low 
velocity and additional storage. Then it 
passes 2900 ft. through a wide cut on a 
slope of 5 ft. to the mile and discharges 
into the new Lake Tapps near the old 
Lake Church (Fig. 1). 

STORAGE RESERVOIR—The Lake Tapps 
storage basin includes Kirtley, Church 
and Crawford Lakes. Numerous small 
ravines lead from this natural basin to 
the White River Valley and these have 
been closed by embankments. The topo- 
graphical studies showed the economic 
limit for raising the level of the lake to 
be 35 ft. For higher levels, the cost of 
embankments would be all out of pro- 
portion to the benefits derived; sufficient 
storage for several years will be derived 
by filling the reservoir 29 ft. above the 
old level of the lake. Thirteen em- 
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bankments, totaling 600,000 cu.yd. were 
built by dumping from railway trestles 
the spoil of the outlet canal .nd tunnels 
noted below. The material was a cement 
clay puddled with gravel. Excavated ma- 
terial unsuitable for impounding water 
was wasted on the back sides of the fin- 
ished embankments, adding weight and 
stability. 
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Fic. 5. PROFILE OF TUNNEL AND PIPE 
Lines, WuHiTe River DEVELOPMENT 


Extreme care had to be taken to insure 
imperviousness. The top soil was stripped 
to the impervious strata and core 
trenches were dug deeper when there 
was any doubt about the soil. The pud- 
dled material was dragged from the tres- 
tles into place by large scrapers and don- 
key engines, while the finishing was done 
with horse-drawn scrapers. The water 
sides were given a 2'%-on-1 slope, the 
back sides a 2-on-1. The width of the 
embankment at the top was 40 ft. The 
engineering specifications for dimensions 
were generally exceeded because the spoil 
to be wasted was greater than needed. 

OuTLET CANAL—At the northwestern 
corner of old Lake Tapps is a long, nar- 
row indentation, at the northern end of 
which a coffer-dam was built to permit ex- 
cavation of an outlet canal beyond. The 
coffer-dam was made heavy and perma- 
nent, with provision for stop logs in case 
it was desired to unwater the outlet. 

This canal was the heaviest cut on the 
work, 600,000 cu.yd. being excavated in a 
length of 2500 ft.; the greatest depth was 
90 ft. A bottom width of 45 ft. was kept 
throughout except at the western end, 
where 125 ft. was needed for 300 ft. to 
form a forebay in the front of the tunnel 
portal at the western ridge. The material 
excavated was a clay conglomerate which 
required blasting to loosen. 

The maximum capacity of the canal is 
3000 cu.ft. per sec. and a heavy rect- 
angular covered timber conduit was laid 
in the bottom to prevent erosion. The 
sides and top are of 12-in. plank laid 
edgewise. The conduit has been anchored 
and back filled to a depth of 4 ft. to pre- 
vent possible floating. It is always sub- 
merged. 

The tunnel (Fig. 5) through the west- 
ern ridge is a smooth straight circular 
conduit 2850 ft. long which was worked 
from three headings simultaneously. The 
material was a hard clay for the whole 
length. It is lined with reinforced con- 
crete and has an inside diameter of 12 ft. 
The minimum thickness of lining is 12 in., 
and the voids between lining and excava- 
tion were grouted full. 

The entrance portal is of concrete with 
a bell mouth to reduce entrance head and 
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to support the gate house and racks. The 
gate is electrically operated and has a by- 
pass; air shafts, in the gate house, pre- 
vent a vacuum when the gate is closed. 
The rack bars are of 3%x5-in. iron and 
form a straight panel 58 ft. high by 40 
ft. wide. The rack is provided with 
motor-operated cleaning devices. 

The western end terminates in a circu- 


lar forebay 30 .ft. in diameter and 35 ft. 
high, located 250 ft. back from the west- 
ern brow of the hill. The pipe line for 
each turbine starts at this forebay, 
smaller concrete-lined tunnels leading out 
to the brow of the hill. At the top of 
the forebay is a gate house and a spill- 
way capable of discharging all possible 
surges here. The upper half of the pipe 
tunnels is oval-shaped and the lower half 
is circular, 9 ft. in diameter. An 8-ft. 
pipe is drawn into each tunnel and con- 
nected to an 8-ft. gate valve concreted 
in the forebay lining. The oval-tunnel 
section leaves room for inspection of the 
pipe. 


Ultimately, there will be six pipe lines 
and tunnels, three connected with a simi- 
lar forebay not yet built. At the outlet 
of the tunnels the steel-pipe lines are 
connected with a header from which the 
small exciter pipe leads. The exciter line 
can thus be supplied from any of the 
main lines. 

From the tunnel portals the pipe lines 
follow the hillside contour for some 2000 
ft. They were laid in back-filled trenches, 
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with concrete anchors. The di 
the pipe line varies from 8 ft 

6 ft. below and varies in thick 

% to t# in. The circular s 
double-riveted and the longitudi: 
have a double-strap triple-riy: 
joint. 

Multiple provisions have be 
against surges in the long c 
water. There is first an open st: 
ft. in diameter, 85 ft. high, at + 
end of each pipe line. The top 
is 25 ft. above high water. At t! 
end of each line, and outside th 
house, are two air chambers 7 in 
diameter and 75 ft. high, containing 2000 
cu.ft. of air under 190 Ib. pressure main. 
tained by the hydraulic head. This air 
cushions the water column for each unit 
independently and permits governing 
without waste. These cushion tanks are 
fitted with floats and valves to allow free 
water passage in and out, but to pre. 
vent escape of air into the pipe line. As 
a third measure, each turbine casing js 
connected to two 30-in. relief valves, one 
operated by the governor and the other 
operated by pressure rise. Bursting 
plates have been inserted in a separate 
discharge pipe, to give way in case the 
valves should fail. 

PoWER STATION—The reinforced-con 
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Fic. 6. SECTION THROUGH PoweR Hous! 


crete building covers an area 204x82 ft. 
parallel with the base of the hill. Back 
of the main generating room on the front 
of the building, is a switch house 200x35 
ft. and three stories high, each story being 
partitioned to suit the various purposes. 
On the lower floor, in cells opening into 
the generator room and separated from 
the later by fire doors, are the step-up 
transformers between the generators 2nd 
transmission lines. Similar cells, facing 
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generator room, contain the local 
ohting transformers and the exciting sets. 
rhe low-tension alternating-current busses 
re behind with a partition between. On 
e second floor is the operating room and 
itchboard, the front of the room being 
built on a curve overlooking and over- 
ianging the generator floor. At each end 
f the operating room is a gallery reached 
from the generator floor by iron stairs. 
Here are the private offices and toilets, 
and in back are the low-tension oil 
switches and static dischargers. On the 
second floor is a small storage battery 
for the oil switches and emergency light- 
ing. The top floor of the switch house 
contains the high-tension oil switches and 
bus bars. On the roof is a steel structure 
for holding the transmission lines, the 
leads to which come up through roof in- 
sulators from the room below. 
The design and construction of the hy- 





ENGINEERING NEWS 


by induction motors if considered advisa- 
ble later. The step-up transformers have 
3330 kw. capacity, are oil-insulated and 
water-cooled. The current from the gen- 
erators is stepped up to 55,000 volts for 
transmission. For local lighting and 
power three 200-kw. 6600/23,000-volt 
transformers have been provided, and six 
75-kw. 6600/220 and 110-volt. 

The main switchboard is 24 ft. long and 
controls the motor-operated head gates, 
generators, step-up transformers, bus con- 
nections and transmission lines. At the 
left of the main board are the exciter 
panels and at the right the local-service 
control. The high-tension busses are of 
iron pipe covered with copper paint. 
Static discharge devices have been pro- 
vided in the power house for the 6600- 
volt system; for the high-tension line 
aluminum-cell lightning arresters have 
been installed in a small building outside. 





Fic. 7. View oF Power House, Pipe Lines AND HEAD Gates, DieRINGeR, WASH. 


draulic equipment will be described in a 
subsequent article, so that it is sufficient 
here merely to mention that the main tur- 
bines are a double-discharge single-run- 
ner high-head Francis type normally 
rated at 18,000 hp., but capable of de- 
veloping 20,400 hp. under increased head. 
The wheel cases are of cast steel; the 
bearings are a water-cooled, oil-ring type; 
water-cooled friction brakes have been 
provided for quick stops. The guaranteed 
efficiency is 841%4%. Only two wheels 
have been installed, but the present 
building has room for two more; the ulti- 
mate installation of six will require an 
extension. The main generators are a 
10,000-kw. 6600-volt three-phase type 
showing factory tests of 96.8% efficiency. 
Two 720-hp. 400-r.p.m. impulse-wheel ex- 
citer units have been installed, with 225- 
kw. 240-volt direct-current generators. 
Provision has been made on the base- 
Plate of the impulse wheels for driving 


There is a 550-cu.ft. motor-driven air 
compressor for charging the air-cushion 
tanks and for general station use. The 
central governor-oil system has motor- 
driven pumps. 

TRANSMISSION LINES—This station is 
near the geographical center of the pres- 
ent transmission systems, so that long 
lines were not needed. There are eight 
lines in all leaving the station, four going 
north, two south, end two leading to the 
Seattle and Tacoma company’s lines near 
the station. These lines are carried on 
steel towers 52 ft. high, having an aver- 
age span of 400 ft. Each tower supports 
two duplicate lines of 0000 standard cop- 
per on four-piece pin-type porcelain in- 
sulators. 

Tait RaceE—The tail bay is shaped for 
easy entrance to the race, the latter ex- 
tending 2000 ft. west of the power house 
to the river. At the entrance to the race, 
provision is made for stop logs to form 
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a weir for measuring wheel discharge. 
The race is excavated in low marsh and 
peat land and double rows of piling hold 
the banks. The section is wide for low 
velocity. 

The entire development was planned 
and built by the Stone & Webster Engi- 
neering Corporation, of Boston, Mass. 








A 1,000,000-Ib. Dynamometer Car, re- 
cently placed in service by the Atchison, 
Topeka & Santa Fé Ry., is described in 
the April issue of the “American Engi 
neer.” Tht underframe, side and roof 
frame are entirely of steel, the under- 
frame having a built-up box girder for 
the center sill. The length over end 
sills is 50 ft., and the extreme width is 
10 ft. A length of 25 ft. at one end of 
the car is occupied by the dynamometer, 
recording apparatus, switchboard, gage 
board, work benches, stove and desk 
The rear half of the car contains four 
upper and lower berths, a toilet room, 
closet and kitchen. 

The dynamometer is of the double- 
diaphragm type, recording both draw- 
bar pull and draw-bar push. A pair of 
lever arms connected at one end to the 
draw-bar yoke transmits the forces with 
a reduction of 5 to 1 to a double-ended 
piston 20 in. in diameter, each end of 
which presses against one of the rubber 
diaphragms covering the liquid cham- 
bers. The piston is suspended from 
knife edges. Each liquid chamber con 
tains a mixture of glycerin and alcohol 
and communicates with the recording 
apparatus and gages through %-in. cop- 
per pipes. When the dynamometer is 
not to tbe used the lever arms are 
brought to the mid-position and held 
there by four small jacks. The dyna- 
mometer is designed to safely take and 
record a force of 1,000,000 lb. at the 
draw-bar. 

The pressures from the dynamometer 
are transmitted to standard steam-en- 
gine indicators on one side of the record- 
ing table, and in this way a record of the 
draw-bar push or pull is made on a chart 
15 in. wide, which is drawn over the 
table between two friction rollers driven 
by an electric motor. Or if desired, the 
chart can be driven by a train of gears 
from the axle of an auxiliary truck ar- 
ranged to be raised or lowered from 
contact with the rails¢ 

A curve representing the speed is ob 
tained by means of a Boyer speed re 
corder located in the'base of the record 
ing apparatus and driven by a chain 
from the main shaft. The time recora 
is drawn on one edge of the chart by 
means of a pen actuated by a small 
electromagnet, which in turn is operated 
by an electric clock so as to make dots 
at intervals of one minute, five seconds, 
or one-half second as desired. The rec- 
ord of location of mile posts, stations, 
etc., is made by means of a small electro- 
magnet-driven pen in connection with 
a push button in the observation cupola 
The cupola is provided with an electric 
searchlight for night work. Records of 
throttle opening, reverse lever positions 
and other locomotive records are made 
similarly by means of electromagnets. 
There are also two steam-engine indica- 
tors arranged to give a continuous curve 
of air pressure in the air-brake cylin- 
ders and in the train line. 
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A Radical Innovation in Street 
Car Design* 


Within the last few weeks, a new type 
of street car has been placed in experi- 
mental service by the New York Rail- 
ways Co., which has assumed control of 
the old Metropolitan company’s lines in 
New York City under the reorganization 
plans. The car is the joint invention of 
Frank Hedley, Vice-President and Gen- 
eral Manager, and J. A. Doyle, Superin- 
tendent of Car Equipment. They hold 





(Built for the New York Railways Co. by the J. G. 


also similar office in the Interborough 
Rapid Transit Co., which operates the 
present subway, and their invention shows 
the effect of subway experience. Indeed 
it may be called a development of the 
present subway car for surface con- 
ditions. 

The most apparent, advantage of the 
new design probably is the ease with 
which a passenger can enter or alight, 
the floor being only 10 in. above the 
ground. In the familiar type of surface 
car (which we may regard as a develop- 
ment of the earlier horse-drawn vehicle) 
the floor has been raised higher and 
higher by the demand for greater power 
and consequently more room for the 
motors. It has been possible to drop the 
floor in this new car by placing the trucks 
at the extreme ends of the car and the 
motors at the outer ends of the trucks. 
The floor extends, at the car ends, be- 
tween the truck side frames which, 
with the wheels, project up under the end 
seats. 

The car is of ordinary dimensions, 40 
ft. 8 in. long and 8 ft. 3 in. wide; the 
truck centers are 29 ft. apart. Steel con- 
struction is used throughout except for 
the floor, window posts, head lining and 
roof. The bottom framing is of steel 
angles reinforced in the center of the car 
by two smaller angles in channel form. 
The end sills, from the bolsters out, are 
formed by two Z-bars bent down at the 
ends to receive anti-climbing biffers. The 
crossings are channels, placed back to 
back; the stringers are short angle sec- 
tions riveted between crossings. Bolsters 
are built up of two angles riveted to- 


From data supplied by the J. G. Brill 


‘o., Philadelphia, Penn. 
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gether, secured to the side sills with gus- 
sei plates, and are bent U-shaped, to ac- 
commodate the floor at the ends, the drop 
being 19 in. 

The sides are framed as a truss, the 
top and sill angles being connected with 
steel posts at the end bulkheads, and 
center doors, and stiffened by the steel 
sheathing with its reinforcing bars and 
angles. The body without electrical 


equipment weighs 13,740 Ib. 
Difficulty was involved in providing for 
movement of the trucks under the body 


Fic. 1. A New Type oF STREET CAR 


and still keeping the seats approximately 
on the same level. A modified maximum- 
traction type of truck was found best 
suited and was redesigned for low-truck 
bolsters. Clearance is made for maxi- 
mum swing on a’ 40-ft.-radius curve by 
housings under the last transverse seats, 
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seats were necessarily about 6 
the other seats to obtain clearanc 
trucks and the car floor is in 
give the proper distance betw. 
and floor. 

There are seats for 51 passen; ind 
standing room for 30 more. F< for 
the semicircular end seats and | id 
irg single seats at the doors, the 
are all transverse. The transvers 
except at the end, have reversib|: 
and white-enameled gab handles 
conductor is stationed at the center op- 
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posite the door in service and he re- 
ceives fares as passengers enter. With 
the floor close to the pavement, no grab 
handles are needed at the doors and the 
conductor does not assist alighting or 
boarding passengers. 


The doors are double and engine- 
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Fic. 2. SECTIONAL ELEVATION AND FLOOR PLAN OF THE HEDLEY-DOoYL! 
“STEPLESS CAR 


which are made a trifle longer than the 
others. The narrow floor extension at 
each end is surrounded by a semi-circular 
seat. The floor here is a '4-in. plate sup- 
forted on the body bolster, which is de- 
pressed for this purpose. Thus the floor 
at the car end is directly over the truck 
bolster and between the side frames with 
the semicircular seats housing side frames 
and bearing plates. The semi-circular 
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operated by compressed air. A pipe-and- 
plate stanchion divides the opening into 
two passages—an idea which has been 
feund to facilitate loading and unloading 
in the subway cars. 

The side windows have stat 
upper sashes, but the lower sas! 
be raised. All side sashes are rc 
for summer; sashes in the bulkh 
cab doors drop into pockets. 1 
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adow openings are guarded by heavy 
screening. The ends have, in plan, a 
sharp contour, to give glancing rather 
than direct blows in traffic jams or acci- 
The motormen’s cabs are in the extreme 
ends and separated from the main interior 
by glass windows and bulkheads. The 
floors here are about level with the semi- 
circular end seats. In each cab is a seat, 
a straight-air brake valve, and a control- 
ler: under the seat in one cab is the air 
compressor. Access to the cab is by a 
front-end door. 

Fresh air is electrically heated and ad- 
mitted at the bottom of the car, a third 
of the heat necessary in cold weather 





Fic. 3. MAXIMUM TRACTION TRUCK WITH 
Low BOLSTER 


being obtained from the control resist- 
ances. Ventilation is by natural draft 
up the roof ventilators, air admission 
being regulated by dampers connected to 
the truck springs and varying the amount 
of air admitted in accordance with the 
load carried. The floor is composition 
covered, permitting washing down, the 
water draining to a trap in the center. 

The sample car shown here was built by 
J. G. Brill Co., of Philadelphia, on a rush 
order and was completed within one week. 
The arrangement has been patented by 
the designers. 





New Subway Routes and Pro- 
gress of Subway Construc- 


tion in New York City 


Three new rapid-transit routes have 
been adopted during the past week by 
the New York Public Service Commis- 
sion for the First District. These routes 
will form a part of the comprehensive 
dual system of rapid-transit extensions 
which the Commission has already ap- 
proved and which is now pending before 
the Board of Estimate and Apportion- 
ment: The new routes are known as No. 
35, No. 38 and No. 33, respectively. 

No. 35 is the Steinway Tunnel-Times 
Square extension. It begins at a point 
under 42d St., near Fifth Ave., at the 
westerly terminus of the present Stein- 
way Tunnel route and extends westerly 
under 42d St. to the easterly side of 
Eighth Ave. 

No. 38 is the Seventh Ave. extension 
and Varick St. route. It begins at a point 
under Seventh Ave. nean West 12th St. 
and extends southward under Seventh 
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Ave. and the proposed extension of 
Seventh Ave. and under Varick St. and 
its proposed extension to West Broadway 
and Leonard St. This route will connect 
at each end with the existing Seventh and 
Eighth Ave. route and is designed to 
make possible the building of the pro- 
posed extension of the present subway 
from Times Square down the west side of 
Manhattan, connecting near the Battery 
with the new tunnel to Brooklyn. 

No. 33 is the Whitehall St.-East River- 
Montague St. route. It begins in Morris 
St., Manhattan, near the intersection of 
Greenwich St.-Trinity Place and Morris 
St., where it may connect with the Broad- 
way - Lexington Ave. subway or the 
Seventh Ave. extension of the present 
subway. It runs under private property 
and Broadway to Whitehall St.; under 
Whitehall St. to the East River; under the 
East River to Montague St., Brooklyn, and 
under Montague St. to a point at or near 
Court St., where connections may be 
made with the other lines of the dual 
system. 


PROGRESS IN CONSTRUCTION 


A report made by the engineering de- 
partment of the Public Service Commis- 
sion for the month ending Mar. 15, 1912, 
gives detailed information of the progress 
in the construction on subways for which 
the contracts have already been let. 


Broadway-Lexington Ave. Subway — 
There are now under contract and in 
actual construction 10 out of the 16 sec- 
tions of the Broadway-Lexington Ave. 
subway and a force of more than 1300 
men is employed by the various con- 
tractors. Work is going on at the fol- 
lowing places: On Broadway between 
Park Place and Bleecker St.; on Lexing- 
ton Ave. between 26th St. and 40th St.; 
or Lexington Ave. between 53d St. and 
129th St., in Manhattan; and under Mott 
Ave. and other streets, Franz Sidel Park 
and various private properties from 135th 
St. to 157th St., in the Bronx. 


Fourth Ave. Subway, Brooklyn—The 
work on this subway is about 85% com- 
pleted. Work was begun in November, 
1909. This is a four-track subway with 
additional tracks in places to provide con- 
nections for future extensions. The 
route extends from the Brooklyn end of 
the Manhattan bridge at Nassau St. 
through the Flatbush Ave. extension, Ful- 
ton St., Ashland Place and Fourth Ave. 
to 43d St., a total distance of about four 
miles. There are six sections under con- 
struction at an aggregate price of $14,- 
807,222. 

For a considerable proyortion of its 
length, this subway is of uncommon size 
and depth. On this account and because 
excavation is all in soft material, some 
unavoidable damage has been done to 
buildings along the line. In Fulton St. 
and Ashland Place the subway passes 
under private property, the necessary 
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rights having been acquired by legal pro- 
ceedings. In Fulton St. the roof of the 
subway will be strong enough to support 
buildings when they are restored over- 
head, but in Ashland Place the street is 
to be made wider by taking a strip along 
the west side. The original parkway 
down the middle of Fourth Ave., which 
occupies a strip 20 ft. wide, will not be 


restored, being replaced by a narrow line 


of ventilating openings. The effect will 
be to widen the Fourth Ave. roadways 
correspondingly. 

At Flatbush Ave. the new subway 
passes under the existing subway. At 
this point the reinforced-concrete walls 
of the new subway have just been com- 
pleted and the existing subway now rests 
on its roof. Some settlement has occurred 
at one end of the Atlantic Ave. station of 
the existing subway, but it was not very 
great and caused no serious damage. No 
further settlement is anticipated. 

Section 5 in Fourth Ave. from 10th St. 
to 27th St., is the most advanced of all, 
being about 98°. completed, the only 
work remaining to be done is the repav- 
ing of Fourth Ave. from 18th St. to 27th 
St., and the completion of the interior 
finish of the 25th St. station. The re- 
port states that the contractor on this sec- 
tion made rapid progress by utilizing col- 
lapsible steel forms, by means of which 
he built the sides and roof of the subway, 
in sections 80 ft. long, over all four 
tracks at once. 


Brooklyn Loop Subway, Manhattan- 
This subway runs from Park Row and 
Chambers St. north through Centre St. 
and the Delancy St. extension to the 
Williamsburg Bridge, with a spur at 
Canal St. connecting with the Manhattan 
Bridge. This subway has been com- 
pleted for some time with the exception 
of section 9-0-1, extending from Cham- 
bers St. to Pearl St. The work on this 
section has been delayed by the erection 
of the Municipal Building, which will 
have one station of this subway in its 
basement. About 38% of the work on 
this remaining section-had been com- 
pleted at the end of February, 1912. 








A Mercury Are Rectifier for heavy 
service has been announced by Mr. Peter 
Cooper Hewitt, inventor of the mercury- 


are lamp. This design of converter of 


alternating to direct current is particu- 
larly for railway supply, and resembles 
the earlier types, which have been lim- 
ited to currents of under 50 amp. The 
new rectifiers are reported to have a 
capacity of 700 amp., with a possibility 
of raising these figures eventually De 

tails of construction are lacking, but it 
is stated that in place of the usual pos 

tive electrodes at the top of the vacuum 
tube (small wires sealed into the glass) 
there are metallic structures which sup 
port heavy positive electrodes in porce- 
lain bushings. The rectifier is to b 
artificially cooled. It is reported that 
one such rectifier has been operated at 
East Pittsburg for a month at 200-kw 
capacity, remaining in perfect condition 
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Visit of the Bavarian Technical 
Museum Commission to 
the United States 


The members of the Technical Commis- 
sion in charge of the Museum of Science 
and Art at Munich, whose visit to the 
United States was announced on p. 650 
" of our last issue, arrived in New York on 
the “Amerika,” on Saturday, Apr. 6. 
Their reception and entertainment in the 
United States is in charge of a committee 
of the American Society of Mechanical 
Engineers, of which Col. E. D. Meier, 
Pact-President of the Society, is chair- 
man. 

On Sunday evening, Apr. 7, the mem- 
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Annual Meeting of the Lake 
Michigan Sanitary Asso- 
ciation 


This association (which is composed of 
health and other public officials, phy- 
sicians, engineers and sanitarians) repre- 
sents the states, municipalities, health 
boards, etc., interested in the use and pro- 
tection of Lake Michigan as a source of 
public water supply. Its fifth annual 
meeting was held Apr. 4, at the University 
Club, Hammond,Ind. Thetechnical part of 
the proceedings was preceded by a lunch, 
presided over by Dr. Wm. D. Weis, 
Health Commissioner of Hammond, and 
the retiring president of the association. 


THE MEMBERS OF THE BAVARIAN TECHNICAL MusEUM COMMISSION 


(From a photograph 


courtesy of the New 


taken on board the “Amerika” on arrival, reproduced by 
York 


Reading from left to right: Mr. Orth, Civil Engineer; Dr. 


“Staats Zeitung.’’) 


Ross, Secretary of 


the Commission: Dr. von Borscht, Mayor of Munich, Privy Councillor; Dr. Fuchs, 


Civil Engineer; 
Prime Minister of 
President of the 


Bavaria; 


German Society 


Count von Podewils-Durniz, 


President of the Museum, former 


Mr. Trautwein, Civil Engineer; Dr. Oscar von Miller, 
of Engineers and Professor in 


the Munich 


Polytechnic; Mr. Gelius, Architect to the Commission; Prof. Dr. von Dyck, Rector 


emeritus, Technical University of Munich. 


bers of the commission were the guests 
of Col. Meier at a supper given at the 
studio of William Schevill, in New 
York City, at which were present also a 
number of prominent New Yotk engi- 
neers. On Tuesday evening a dinner was 
given at the Engineers’ Club, at which 
the members of the commission were 
guests, and after the dinner, Dr. von Mil- 
ler delivered a lecture in the auditorium 
of the Engineering Societies’ Building, 
explaining the plan of the Museum. It is 
an institution of international scope. It 
aims to exhibit the most important in- 
ventions, tools and machines in all de- 
partments of science and industry. 

The itinerary of the commission’s tour 
as at present arranged includes visits to 
Washington, Pittsburg, Chicago, Detroit, 
Niagara Falls and Boston. 


The election of officers resulted as fol- 
lows: President, A. J. Horlick, mayor of 
Racine, Wis.; Vice-Presidents, Dr. Geo. 
B. Young, Commissioner of Health, Chi- 
cago, and Dr. Fred A. Tucker, President 
of the Indiana State Board of Health; 
secretary, W. R. Humphrey, Association 
of Commerce, Chicago. The papers and 
addresses dealt with two subjects: 1, pre- 
ventive medicine and methods; 2, the 
sanitary problem of the Calumet district. 
One paper, however, dealt with the sani- 
tary problem of the district north of 
Chicago. 


PREVENTIVE MEDICINE AND METHODS 


This general subject was dealt with by 
four speakers, and was opened by Dr. 
Geo. B. Young, Health Commissioner of 
Chicago, with a paper on “The Economic 
Value of Preventive Medicine.” This dis- 
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cussed the relation of health and 

tion to the public at large and to 

trial interests, and presented th 
(which is not so universally recogni 

it should be) that the maintena; 
public health is of much greater eco; 
importance than the cure of diseas; 

ills. In a discussion of the paper, | 

A. Tucker, President of the Indiana 
Board of Health, pointed out that po 
interference with or control of healt! 
boards necessarily prevents the atta 
ment of their object. Physicians are 
only beginning to realize their relation to 
the matter of public health, and to under. 
stand that the highest value of their work 
is in the prevention rather than the cure 
of disease. 

In a very interesting (but very brief) 
address on the subject of “A Big Busi- 
ness Proposition,” Dr. John N. Hurty 
(Secretary of the Indiana State Board of 
Health) presented the business or com- 
mercial side of hygiene. He prefaced his 
remarks by showing that “business” never 
made inventions and discoveries in the 
field of general advancement: neither 
does it encourage or support the inven- 
tions and discoveries of scientists and 
others (who are animated by love of the'r 
work and not by desire for gain) until 
these can be shown to have a fitencial 
value. He presented a number of in- 
stances in different branches of science, 
and then made the application that this 
obtains in the field of hygiene. Physi- 
cians and sanitarians have made im- 
portant discoveries in the control avd pie- 
vention of diseases, and have shown con- 
clusively that the underlying principle of 
this development is preve.tion, as cp- 
posed to cure. But little heed was given 
by “business” to the development of 
hygiene until it began to be realized that 
the health and welfare of the man had a 
distinct bearing upon his value to his em- 
ploycr, regarding the man simply as a 
machine. Typhoid, cholera, yellow fever, 
smallpox and consumption are no longer 
regarded as inevitable and unpreventable; 
hygiene can prevent these and many 
other diseases, as well as (to a large ex- 
tent) insanity, feeble-mindedness and 
crime. 

The same idea was followed out in an 
admirable address by Dr. W. A. Evans 
(formerly Health Commissioner of Chi- 
capp), who discussed particularly the re- 
lations between health and efficiency. 
Health boards have been preaching that 
the sanitary conditions of the shop and 
the home affect the efficiency of the work- 
man and his value to his employer, and 
the employers of labor are gradualls 
realizing the truth of this proposition. 1) 
the army, the health of the men 's 
watched closely, and as a result of this 
the army has now a greater proportion 0! 
men of “100% efficiency” than it had ten 
years ago. But no employer of an anny 
of labor has ever undertaken any suc” 
study, and many continue to employ ™< 
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so have little real economic value. At 
Panama Canal, one of the best in- 
vestments was that in relation to health, 
an important result being to demonstrate 
that under such conditions men of Anglo- 
Saxon race can work even in the tropics 
with a high degree of personal efficiency. 
Tuning from this general view to a 
practical application, he reviewed the re- 
markable growth of the region at the 
southeast corner of Lake Michigan as a 
great industrial district, which, in his 


opinion, is destined to be included eventu- - 


ally in a great Chicago “metropolitan 
district” extending in a 50-mile radius 
from the city proper. If this development 
is to have its proper value, there must 
be concerted action for town planning on 
modern ideas in this district, so as to 
offer to the workman the advantages of 
good houses at reasonable rates, good 
water, sewerage, schools, parks and con- 
ditions conducing to the health, comfort 
and welfare of himself and his family. 
Without such provision, the district will 
have but a stunted growth. People are 
already beginning to look for these con- 
ditions and to shun places where they do 
not obtain, and employers will soon begin 
to consider the health and efficiency of 
their employees. 


THE SANITARY PROBLEM OF THE CALUMET 
REGION 


The papers under this head related to 
the practical side of the development dis- 
cussed in a general way by Dr. Evans. 
Until a very few years ago, a large part 
of this region was largely a wilderness, 
practically uninhabited, but with the 
establishment of many manufacturing 
plants of great size there has been a sud- 
den development; new towns have been 
built and older ones in the vicinity have 
grown. The development has been hap- 
hazard, however, with no concerted action 
between the various municipalities and 
other interests; the result has been that 
the pollution of the lake by sewage and 
industrial wastes renders it dangerous as 
a source of water supply. In a paper on 
“The Solution of the Calumet Problem,” 
Prof. R. L. Sackett (of Purdue Uni- 
versity) pointed out that there are three 
phases of the sanitary problem: 1, pro- 
tection of water supply; 2, surface or 
land drainage; 3, sewage disposal. After 
noting different plans that have been pro- 
posed he showed that his solution of the 
problem is treatment or sterilization of 
the sewage, followed by discharge into 
the Sag Canal, which will carry it to the 
Chicago drainage canal. Sterilized sew- 
age should under no circumstances be 
discharged into the lake. To carry out 
any such plan will necessitate putting it 
into the hands of one public authority, 
but the difficulty of this is increased by 
the fact that it is an interstate problem, 
including both Illinois and Indiana. 

In the discussion on this paper, Dr. H. 
E. Barnard (Indiana Food and Drug 
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Cemmission) referred to the water sur- 
veys which have been made to determine 
the conditions of pollution of the lake and 
the relations of the sewer outlets to the 
water intakes. He referred also to the 
project for the establishment of a Calu- 
met Drainage District, to inciude the areas 
in both states. Mr. Langdon Pearse (As- 
sistant Engineer, Sanitary District of Chi- 
cago) spoke of the existing conditions of 
the Calumet region as a disgrace to any 
civilized community, the water intake of 
one municipality taking sewage dis- 
charged from the sewer outlets of an- 
other, to say nothing of the added pollu- 
tion by industrial wastes. He described 
the relation of these sources of pollution 
to the water supply of several towns in 
the district. The Sanitary District of Chi- 
cago is interested only in the question of 
sewage disposal; its work on the Sag 
Canal is undertaken purely with this 
view, and as it will be ready for the water 
by 1916 a start should be made very soon 
in deciding upon some comprehensive 
scheme of water supply, sewerage and 
drainage. John W. Alvord (Consulting 
Engineer, Chicago) spoke of his present 
work in investigating the sewage-disposal 
problem for an area of 25 sq.miles around 
the city of Gary, Ind. - As to the Sag 
Canal, disposal of the sewage by dilu- 
tion alone is impracticable, as the main 
drainage canal could not carry the enor- 
mous amount of water required; there- 
fore, some preliminary treatment is a 
necessity. The only way of arriving at a 
solution of the problem is to establish a 
sanitary district covering the entire terri- 
tory, regardless of state or other artificial 
boundaries. 


THE N@RTH SHORE SANITARY PROBLEM 


“In this paper, James O. Heyworth 
(President of the North Shore Sanitary 
Association) discussed the problem of the 
district lying north of Chicago and in- 
cluding a number of residential towns. 
Here, the sewage is discharged into the 
lake, to pollute the water supply of the 
city of Chicago. As a result of the con- 
.ditions, a survey of the water pollution 
was recommended. The North Shore 
Sanitary Association was formed, and 
money to pay for the investigation was 
raised by subscription. A review of the 
results was published in ENGINEERING 
News of Sept. 29, 1910. As the associa- 
tiontion had no power or legal authority, 
it promoted and secured the passage of a 
bill authorizing the establishment (by 
petition) of a drainage district “when- 
ever any area of contiguous territory 
within the limits of a single county shall 
contain two or more incorporated cities, 
towns or villages, and shall be so situated 
that some form of sewage disposal will 
conduce to public health.” The value of 
such an incorporated sanitary district to 
the community is that its trustees have 
power to provide for the disposal of the 
sewage and to preserve its water supply 
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from contamination. It may issue bonds, 
not exceeding 5% on the valuation of the 
taxable property in the district. 

The cost of intercepting sewers extend- 
ing along the shore from Waukegan to 
Wilmette was estimated by Mr. Heyworth 
at less than $1,000,000, with $500,000 ad- 
ditional for a purification plant to treat 
the sewage preliminary to its discharge. 
This cost includes the necessary pumping 
plants. The ultimate discharge would be 
into the head of the North Shore channel 
of the Chicago drainage canal, at Wil- 
mette. This channel was described in our 
issue of Jan. 5, 1911; and in our issue 
of Dec. 14, 1911, we noted that the Sani- 
tary District of Chicago has proposed to 
build intercepting sewers to connect the 
several towns with this channel, when 
they provide for sewer systems in con- 
nection with these interceptors. This 
action was taken for the reason that the 
towns cannot afford to build the works 
necessary to discharge their sewage into 
this channel. 

Mr. Heyworth laid stress upon the idea 
that the problem is not a difficult one. The 
trouble lies not in providing a solution, 
but in getting the public interested and 
thus obtaining a public sentiment or 
opinion to back the project for an im- 
provement. The first work in all such 
cases must be done by a few men who 
have enough public spirit and enough 
foresight to push the matter without 
thought of personal benefit and regard- 
less of both opposition and indifference. 





The Worm Which Eats Steel Ratis— 


This terrible insect, after hibernating on 
the shelf of some newspaper editor's re- 
pository of Munchausen tales for 22 years, 
has been brought forth to the light and 


has resumed his career of destruction. 
Evidently he is as long-lived as the 
newspaper jokes and, like them, reap- 
pears every once in so often to test the 
gullibility of a new generation of 
readers. 


According to a “special cable dispatch” 
to the Chicago “Record-Herald” and the 
New York “Herald,” dated Rome, Feb. 3, 
Italian engineers are given the honor of 


discovering in steel rails “numberless 
worm-shaped creatures, a dirty gray in 
color and about one-third of an inch 
long.” 

This description corresponds very 
closely with a similar newspaper story 
of a “discovery” some twenty-odd years 
ago by German engineers, which was 
reprinted in Engineering News of May 
10, 1890. In commenting on this story 
we then said: “The following venerable 
chestnut is still traveling about through 
the press. We have noticed it once be- 
fore as a curious illustration of the gulli- 
bility of man.” 

* The veracious chronicler at that time 
declared: “There is no exaggeration in 
the assertion that this creature is one of 
the most voracious, for it has devoured 
86 kilograms of rails in a fortnight.” 

After a 22 years’ fast it doubtless has 
a still more alarming appetite. We ex- 
pect soon to hear that it is being culti- 
vated by the Steel Trust to increase the 
market for its products! 
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Notes from Engineering 
Schools 


UNIVERSITY OF ILLINOIS—The second 
competition for the Francis J. Plym fel- 
lowship in architecture is announced. 
This fellowship provides $1000 for one 
year of European travel and study. The 
competition will be held in April and May 
and will be open to all graduates of the 
Department of Architecture of the Uni- 
versity, under 30 years of age. The 
competition consists of a preliminary and 
final exercise in architectural design. 
The preliminary work consists of a prob- 
lem to be executed in three days, the 
work to be done locally under approved 
supervision. The best four designs will 
be selected for the final exercise, which 
will consist of a more extensive problem 
to be executed within about five weeks. 
The best design will carry the appoint- 
ment of the fellowship. The winner must 
sail for Europe before Sept. 1, 1912, and 
must remain abroad for the study of 
architecture for one year; he must not 
accept remunerative employment during 
that time. Persons wishing to compete 
should notify Prof. F. M. Mann, Uni- 
versity of Illinois, Urbana, Ill. 

UNIVERSITY OF WISCONSIN — A new 
form of examination is being given by 
Prof. R. H. Whitbeck, of the Geology De- 
partment, following a recent suggestion 
for testing the knowledge of students. 
The idea has been applied to examina- 
tions in physiography. A list of state- 
ments concerning geographical subjects, 
part of which are true and part of which 
are false, is submitted to the student. 
He is required to mark the statements 
which are false. A positive knowledge 
of the principles or facts involved is re- 
quired to detect the false from the true. 


A Boiler Explosion at Salisbury, Md., 
Apr. 5, at the plant of the Crystal Ice 
Co., caused the death of two men and 
seriously injured one other. The ice- 
making plant was almost completely de- 
molished. The explosion occurred at 
about 7:20 a.m. 


A 656-ft. Steel Tower Collapsed, Mar. 
30, at Nauen, Germany, during a severe 
storm. The tower was used for a wire- 
less telegraph station and had recently 
been doubled in height. It is claimed 
that this was the highest steel skeleton 
tower in the world with the exception of 
the Eiffel Tower, in Paris. 


Floods on the Mississippi River 
reached unprecedented heights during 
the past week and caused widespread 
damage and some loss of life. Very 
high, though not record, floods in the 
Ohio and its tributaries combined with 
similar high water in the Missouri and 
the other western tributaries of the 
Mississippi to cause the record stages ir 
the latter river from Cairo south. The 
crest of the flood was at Cairo, on Apr. 
6, when a gage of 54 ft., or 1.7 ft. above 
the record, was reached. On Apr. 7 it 
reached Memphis, with a stage of 45.5 ft., 
or 8.4 ft. above the record. On Apr. 10 
the crest was approaching Vicksburg. 
A number of breaks in levees have been 
reported. At Hickman, Ky., on Apr. 2, 
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levees on both sides of the river broke, 
flooding enormous areas of land and 
overwhelming the city. The break on 
the east bank allowed an overflow into 
the Reelfoot Lake district and thence 
southward through several Tennessee 
river counties, flooding some 500 sq.mi. 
of territory. On Apr. 6 breaks oc- 
curred at Wyanoke Landing, Ark., 
and St. Clair, Ark., seven miles be- 
low and nine miles above Memphis, re- 
spectively, and o~ the Atchafalaya River, 
near Baton Rouge, La. On Apr. 9 a 
break occurred at Golden Lake, Ark., 50 
miles north of Memphis. South of Mem- 
phis three counties of Arkansas were 
under water on Apr. 10. 


Grade-crossing Accidents in New York 
State, according to the report recently 
issued by the National Highways Pro- 
tective Society, decreased during the 
first quarter of 1912. During this period 
covered by this report; 12 persons were 
killed and 12 others injured in New 
York, as compared with 25 killed and 25 
injured in the corresponding quarter of 
1911. 

In New Jersey, during the first quarter 
of 1912, 18 persons were killed and 11 
others injured, as compared with only 
two killed and five injured in the cor- 
responding period of 1911. 


A Grade-Crossing Accident Verdict 
awards damages of $2500 for the death 
of one of the five persons killed in a one- 
horse carriage on the Trotting Course 
Lane crossing of the Long Island R.R., 
July 2, 1911, near Glendale, Long Island. 
The verdict was returned, Apr. 5, by a 
New York Supreme Court jury. In sus- 
taining the verdict, Justice Goff said in 
part: 


There can be no doubt that the cross- 
ing was more than usually dangerous. 
The highway slopes gently toward the 
tracks, descending more abruptly about 
8 or 10 ft. before it reaches them. In 
the angle between the right of way and 
the highway and to the right of the 
party as they approached the _ tracks, 
trere is a bluff made by a cut in the 
road, and another cut made for the rail- 
road. The bluff is covered with trees 
and bushes, so that it was impossible for 
any of the party to look up tMe tracks 
to the right for more than four or five 
hundred feet until their horse was 4l- 
most on the tracks. 

The danger of this crossing imposed 
a high degree of care on the railroad, 
which took three measures of precau- 
tion. It established a whistling post 
more than 1200 ft. away to the right; 
it erected sign posts near the cross me, 
with the usual warning words, and it 
maintained a flagman. There is_ evi- 
dence that the train whistled at the 
whistling post. But the evidence is that 
the flagman gave no warning to the 
party until it was too late. 

Had the railroad company exercised 
due care, it would have arranged some 
method of eiqeaiiing. the approach of 
the train which would have allowed the 
flagman more time. The absence of the 
flagman is an implied invitation for the 
driver to cross. The woman who was 
driving the carriage knew that a flag- 
man was stationed at the crossing. She 
had a right to assume that if he was 
not waving his flag it was safe for her 
to cross. 


The Steam Railways of Connecticut, 
according to the latest report of the 
Railroad Commissioners of Connecticut, 
are all controlled by the New York, New 
Haven & Hartford R.R., with the sole 
exception of the Grand Trunk’s New 
London Northern line and a road 2% 
miles long, owned by the Cheney Bros., 
of South Manchester. 


Work on the Removal of the Pittsburg 
hump, a regrading scheme in the busi- 
ness section of Pittsburg, Penn., was 
begun on Apr. 5. The first earth was 
turned by Mayor Wm. A. Magee, with 
an ebony-handled silver pick and shovel. 
The contractor is Booth & Flinn, the 
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second lowest bidder, but who : 
work at the lower price bid pb, 
H. McQuade on the representatio, 
latter to J. G. Armstrong, dir. 
public works, that he was not in 
tion to execute the contract. 


A Physical Valuation of the rai 
of this country is authorized in 
reported in the U. S. House of 
sentatives by the Interstate and F 
Commerce Committee on Mar. 25 
measure enlarges the powers and 
of the present Interstate Commerc. : 
mission, enabling it to make the 
tion for fixing and adjusting rat. 
is proposed to begin the investi: 

60 days after approval of the m: 

and to have the Commission repo; 
Congress at the beginning of each pegy 
lar session. Railroads displeased at th, 
findings of the Commission will b. 

30 days after filing of a report to ente; 
a protest. Refusal to furnish informa- 
tion demanded is to be punished pb 
fine of $500 for each day the offens. 
continued. 

The bill requires the Commission to 
report in detail on each piece of prop- 
erty owned by a railroad, and to show 
(1) the original cost for railroad pur- 
poses, (2) cost and value to the present 
owner, (3) increased value due to the 
cost of improvement, (4) property actual- 
ly used in transportation and that 
other purposes, (5) elements forming 
basis of estimated value, (6) history of 
the organization of operating corpora- 
tions, (7) increases or decreases of capi- 
tal stock in reorganization, (8) moneys 
received by reason of stock, bond, or 
security issue, (9) net and gross earn- 
ings and how spent, (10) amounts and 
dates of all bonds outstanding, (11) 
amounts paid for bonds, (12) names of 
stockholders and directors, (13) the con- 
nection of any bank or banker or as- 
sociation of capitalis*., etc. and (14) 
the connection of such persons or in- 
stitutions with the reorganization of a 
company in recent years. 


is 
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The Fourth Conference on City Plan- 
ning will be held dt Boston, Mass. 
May 27-29, 1912. The following subjects 
will be considered: 1. The progress of 
city planning. 2. How to finance city 
planning. 3. Studies in the planning of 
specific areas. 4. The German principle 
of “zones,” or differential building dis- 
tricts, as applied in the United States. 
5. Some aspects of the transit problem. 

At least one session will be devoted to 
a consideration of unclassified topics 
proposed by members and others inter- 
ested. These topics may be presented 
in the form of short papers on any ques- 
tion relating to city planning. The sec- 
retary is Flavel Shurtleff, 19 Congress 
St., Boston, Mass. 


Water Consumption and Waste at 
Buffalo, N. Y., averaged 165,485,025 gal. 
a day in March. This is 393 gal. per 
capita, based on the 1910 population of 
423,715. Even if Buffalo increased in 
population as much from 1910 to 1912 as 
it did from 1900 to 1910 (71,328), the 
per capita consumption for March would 
still be more than 330 gal. a day. 


A Bad Roads Census, taken by stu- 
dents in behalf of the Highway Commit- 
tee of the Civic and Commerce Asso- 
ciation of Minneapolis, led to the conclu- 
sion that‘during the year 1911 the busi- 
ness men of Minneapolis lost $910,000 by 
the diversion of country produce to 5t 
Paul on account of bad roads. From the 
same data it was concluded that the 
farmers lost $608,000 by bad roads dur- 
ing the same period. 
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Alleged Sewage Farm Nuisance 
the subject of an unsuccessful suit 
damages and a perpetual injunction 
(Comber v. the Municipal Council of 
nnesburg), brought by a nursery 
iener before the Rand Local Division 

the Supreme Court of South Africa. 
The following account of the suit, with 
editorial comments, has been slightly 
ndensed from the London “Surveyor” 


of Jan. 19, 1912: 

This farm is under the joint control 
of G. S. Burt Andrews, city engineer, and 
br. Charles Porter, medical officer of 
health. The learned judge observed that 
the law of nuisance is not for the pro- 
tection of the fastidious and dainty, but 
for the average plain and simple person; 
although, therefore, his lordship was 
quite prepared to hold that a smell ex- 
isted in the neighborhood of the farm 
on oceasions, and that it was sometimes 
disagreeable or offensive, the Court was 
not prepared to say that it was suffi- 
ciently pronounced or sufficiently con- 
tinuous to amount to a nuisance. 

In our humble opinion this is a com- 
mon-sense view about a matter where 
opinion is often wergee by sentiment. It 
had been suggested on behalf of the 
plaintiff that the defendant council had 
been negligent in not reducing the 
strength of the sewage by acquiring 
more land, or by adopting a different 
method of treatment. As to this the 
Court held that the problem before the 
town council was to deal with the sew- 
age as they found it, and without being 
obliged to buy up the whole countryside 
or do things which cost a lot of money. 
If the council put themselves in the 
hands of competent advisers and hon- 
estly and conscientiously carried out 
their advice, the Court could not say 
that they had not taken reasonable care 
and that they had been guilty of any 
negligence. 


An 


The Panama Canal Dredge “Corozal,” 
described in Engineering News of Jan. 
25, arrived at Balboa, C. Z., on Mar. 27, 
after a voyage of 88 days from Fal- 
mouth, England, by way of the Strait of 
Magellan, a distance of about 12,000 
miles. The “Corozal” will begin work 
at once in the Pacific entrance ‘to the 
canal. 


A Bill to Limit Weights and Speeds of 
motor trucks has been prepared by the 
Massachusetts Highway Commission and 
is now pending in the Massachusetts 
Legislature. The bill prohibits the run- 
ning of any motor truck having a weight 
with its load exceeding 12 tons, except 
by obtaining a special permit. It is for- 
bidden to attach to the wheels of a vehi- 
cle “any flange, ribs or other objects 
which will seriously injure, destroy or 
cut into the highway for any consider- 
able depth.” Besides the limitation above 
as to the maximum weight of loaded 
trucks, it is provided that no wheel shall 
have a greater load imposed upon it than 
800 lb. per inch width of tire. These 
prohibitions apply to country roads and 
not to streets inside the limits of incor- 
porated cities. 

Speed limitations are also incorporated 
in the bill, applicable to motor trucks 
wherever run. The maximum speed for 
motor trucks weighing with load more 
than four and less than six tons is 15 
miles per hour. Motor trucks with load 
weighing more than six tons must not 
be run faster than six miles per hour, if 
equipped with iron or steel tires, and not 
more than 12 miles an hour when 
equipped with rubber tires. 

The bill also authorizes speed limita- 
tions to be fixed for traffic over bridges, 
provided a notice of the speed limitations 


is conspicuously posted at each end of 
the bridge. 


Mili Dams in Ingersoll, Ont., are to be 
inspeeted by order of the town council 
to determine their safety. It is reported 
that Willis Chipman, of Toronto, has 
been engaged for the ‘purpose. 
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Personals 


Mr. J. H. Bryson, of Pembroke, Ont., 
has been appointed Town Engineer of 
Brockville, Ont., at an initial salary of 
$1800 per annum. 


Mr. H. C. Williams, formerly Assist- 
ant Engineer of Construction of the 
Louisville & Nashville R.R. has been pro- 
moted to be Assistant Chief Engineer of 
Construction. 


Mr. P. E. Crowley, Assistant General 
Manager of the New York Central & 
Hudson River R.R. at Albany, N. Y., has 
been appointed General Manager, with 
headquarters in New York City. 


Mr. John Calder, M. Am. Soc. M. E., will 
resign his position as Manager of the 
Remington Typewriter Works, Ilion, N. 
Y., to become associated with the Cadil- 
lac Motor Car Co., Detroit, Mich., on 
May 15. 


Mr. D. E. Thomson, of Toronto, Ont., 
has been elected President of the Mexi- 
can Northern Power Co., of Santa Ro- 
salia, Chihuahua, Mexico, succeeding Mr. 
G. F. Greenwood, who becomes General 
Manager. 

Mr. W. E. Smith, formerly Assistant 
Superintendent of the Louisville & Nash- 
ville R.R. at Birmingham, Ala., has been 
made General Superintendent of Con- 
struction, with headquarters at Louis- 
ville, Ky. 


Mr. J. Frederick Jackson has severed 
his connection with A. William Sperry, 
Ine., of New Haven, Conn. and has 
opened an office at 831 Chapel St., New 
Haven, for the general practice of civil 
engineering. 

Mr. Frank S. Avery, formerly of the 
firm of Verga & Avery, Contractors, of 
Camden, N. J., has withdrawn from his 
association with Mr. Verga and has 
opened an office at 9 Day St., Camden, 
as a general contractor. 


Mr. Foster Crowell, M. Am. Soc. C. E., 
a consulting and civil engineer, and 
former Street Commissioner of New York 
City, has been appointed Consulting En- 
gineer of the Borough of Queens, New 
York City, at a salary of $6090 per 
annum, 


Mr. W. P. J. Dinsmore, for a number 
of years Manager of the Sullivan Ma- 
chinery Co., at Denver, Colo., has been 
appointed Manager of the Chicago, IIL, 
sales office. Mr. G. W. Blackinton, of 
the Chicago offices, succeeds Mr. Dins- 
more at Denver. 


Mr. Carl J. Mellin, M. Am. Soc. M. E., 
Consulting Engineer of the American 
Locomotive Co., of Schenectady, N. Y., 
has been granted’ an indefinite leave of 
absence, and left New York City on Apr. 
4 for an indefinite visit in Europe in 
search of health. 


Mr. J. H. Peyton, M. Am. Soc. C. E., 
Assistant to the President of the Louis- 
ville & Nashville R.R., has been ap- 
pointed Chief Engineer of Construction, 
succeeding Mr. J. E. Willoughby, M. Am. 
Soc. C. E., whose resignation was noted 
in our issue of last week. 


Mr. Xerxes H. Cornell, formerly In- 
spector of Transportation of the Chicago 
& Alton R.R. and the Toledo, St. Louis 
& Western R.R., has been promoted to 
the newly created position of General 
Superintendent of Transportation, with 
headquarters at Chicago, Ill. 


Mr. A. H. Smith, Vice-President and 
General Manager of the New York Cen- 
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tral Lines at New York City, has had his 
jurisdiction extended over the lines west 
of Buffalo to include the duties hitherto 
performed by Mr. C. E. Schaff, whose 
resignation was noted in our issue of 
last week. 


Mr W. L. Robinson, formerly Special 
Inspector in the mechanical department 
of the Baltimore & Ohio R.R., has been 
promoted to be Road Foreman of En- 
gines of the Baltimore division at Balti- 
more, Md. Mr. Robinson is a graduate 
of Purdue University, and began his rail- 
way work as a shop apprentice. 


Mr. S. R. Alexander has resigned his 
position as Engineer of Bridges of the 
city of Baltimore, Md., to become Assist- 
ant Harbor Engineer. Mr. James W. 
Ogier, who has been in the city engi- 
neering department for a number of 
years, has been appointed Engineer of 
Bridges, succeeding Mr. Alexander. 


Mr. John F. Hammond, M. Am. Soc. C. 
E., for the past six years President and 
a director of the firm of Hammond & 
Sloane, Ine., New York City, has re- 
signed and, having purchased the firm's 
waterworks, sewer and pavement plant, 
will continue the business with offices at 
123 Oak St., Richmond Hill, New York 
City. 


Mr. W. W. Marr, M. Am. Soc. C. E., has 
resigned his position as Divisien Engi- 
neer in the Board of Local Improve- 
ments, at Chicago, to associate himself 
with the Aetna Engineering Bureau, 
with offices at 17 N. La Salle St., Chi- 
cago. Mr. Marr had been in the engi- 
neering service of the city of Chicago 
for 15 years. 


Mr. W. Morris Chubb, formerly Ex- 
aminer of Surveys in the General Land 
Office and a graduate of Ohio State Uni- 
versity, class of 1907, has the distinction 
of being the first civillan to be commis- 
sioned in the Corps of Engineers, U. S. A. 
Mr. Chubb is a son of Col. Chas. St. J. 
Chubb, U. S. A., and was the only suc- 
cessful one of four aspirants for appoint- 
ment. 


Mr. Irving W. Reynolds, M. Am. Soc. 
M. E., whose announcement that he 
would retire from the office of Vice- 
President and Manager of the William 
Tod Co., of Youngstown, Ohio, was noted 
in our issue of Mar. 7, has returned to 
the engineering department of the Allis- 
Chalmers Co., of Milwaukee, Wis., of 
which he was for many years Chief En- 
gineer. 


Mr. H. C. Phillips, Assoc. M. Am. Soc. 
Cc. E., Chief Engineer of the Atchison, 
Topeka & Santa Fé Ry. Coast Lines, at 
Los Angeles, Calif., has been appointed 
Valuation Engineer of the Santa Fé Sys- 
tem, with offices in Chicago, lll He is 
succeeded at Los Angeles by Mr. G. W. 
Harris, Assoc. M. Am. Soc. C. E., Chief 
Engineer of Construction of the Pecos 
& Northern Texas Ry., at Amarillo, 
Tex. 


Mr. Lee de Forest, M. Am. Inst. E. E., 
Wireless Engineer of the Federal Tele- 
graph Co., San Francisco, Calif., and in- 
ventor of the de Forest wireless tele- 
phone, has been indicted by the Federal 
Grand Jury of the Southern District of 
New York for misuse of the United 
States mails in connection with the sale 
of stock of the Radio Telephone Co., of 


New Jersey, of which he was a director 


and Vice-President. 


Mr. Dana Pierce, Assoc. Am. Inst. E. E., 
Electrical Engineer of the Underwriters’ 
Laboratories, Inc., of Chicago, Ill, will 
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take charge, on May 1, 
offices of the Underwriters’ Laboratories, 
which have been consolidated at 135 
William St., New York City, as Electrical 
Engineer and Agent. A station for test- 
ing electrical appliances will be oper- 
ated in connection with the New York 
offices and will be used chiefly in the ser- 
vice of inspections at factories and 
labeling. : 


of the New York 


Messrs. W. W. Brown 
Clarkson have formed a 
under the firm name of Brown & Clark- 
son, Mining and Topographic Engineers, 
with offices in the Southern Bldg., Wash- 
ington, D. C. Mr. Brown has spent eight 
years as Topographer in the United 
States Geological Survey and for nine 
years has been engaged in mining and 
railway location and construction in the 
United States, Mexico and Alaska. Mr. 
Clarkson was Topographer in the United 
States Geological Survey for 10 years, 
and spent one year as Hydrographic Sur- 
veyor for the Navy Department in Cuba. 
For the past two years he has been in 
private work for hydro-electric develop- 
ment and road construction. 


and Cc. D. S&S. 


Obituary 


William Creighton, for the past nine 
years Assistant Superintendent of Roads 
of Allegheny County, Penn., died on Apr. 
3, aged 75 


John M. Robinson, M. Am. Soc. M. E., 
President of the Crex Carpet Co., of New 
York City, died at his home in Hacken- 
sack, N. J., Mar. 30. 

Webster Snyder, a pioneer western 
railway builder, died at his home in 
Dallas, Tex., on Mar. 26. He took part 
in the construction of the Union Pacific 
R.R., the Atchison, Topeka & Santa Fé 
Ry., and other early lines in the South- 
west. 


years. 


W.S. Downing, Superintendent for the 
Foundation Co., of New York City, at 
Dam No. 19, on the Chio River, at Park- 
ersburg, W. Va., was killed on Mar. 25, 
by the falling of an A-frame. He was 
born at Half Moon Bay, Calif., in 1873. 
Mr. Downing’s experience in foundation 
work covered many of the most difficult 
building foundations in New York City, 
the last of his work there being the 
foundations for the new Municipal Build- 
ing, described in Engineering News of 
Jan. 6, 1910. During the past 10 years 
that he had been with the Foundation 
Co. he had been in charge of many im- 
portant undertakings covering the great- 
er part of the Eastern and Southern 
States from Canada to Mexico. He is 
survived by a widow and two children. 


Amos Lawrence Hopkins, former Vice- 
President of the so called Gould system 
of railways, died at his home in Bos- 
ton, Mass., Apr. 4. He was born, Apr. 19, 
1844, at Williamstown, Mass., the son of 
ihe late Mark Hopkins, President of 
Williams College. He entered Williams 
College in 1863, but soon left to accept 
a commission in the Union .Army. He 
was promoted for bravery in action and 
left the army with the rank of Major. 
Subsequently he graduated with his class 
from Williams College. He entered the 
railway service in 1867 and in a short 
time was made General Superintendent 
of the Housatonic R.R., in New England. 
In 1869 he went West and for three 
years was General Superintendent of the 
Kansas City, St. Joseph & Council Bluffs 
R.R. From 1874 to 1880 he was Vice- 
President of the Illinois Central R.R., 


partnership ° 


ENGINEERING NEWS 


and also of the Wabash R.R. From 1883 
to 1889 he was Vice-President of the 
Missouri Pacific “Ry., and other of the 
Gould lines. He retired from active 
work in 1898 after three years as Presi- 
dent of the New York, Susquehanna & 
Western R.R. 


George E. Davis, Master Mechanic of 
the Elmira plant of the American Bridge 
Co., at Elmira, N. Y., and one of the 
pioneers in developing modern bridge 
shops, died on Mar. 26, at his home in 
Athens, Penn., from pneumonia. He was 
born in Philadelphia, Penn., in 1842, and 
studied civil and mechanical engineer- 
ing. Later he removed to Easton, Penn., 
where he enlisted in Cooper’s Battery B, 
First Pennsylvania Artillery, and served 
throughout the Civil War. At the close 
of the war, 1865, he went to Athens, 
with Charles Kellogg, M. Am. Soc. C. E., 
and was employed in building wooden 
bridges for the Lehigh Valley R.R. in 
that vicinity. : 

When Mr. Kellogg established a bridge 
shop at Athens in 1869, Mr. Davis was 
made its Superintendent, and he con- 
tinued in that position under the suc- 
cessive managements of Kellogg & Mau- 
rice, the Union Bridge Co., and the 
Athens plant of the American Bridge Co. 
Later he was Manager of the plant un- 
til it was closed; after which and until 
the time of his death he was Master 
Mechanic of the Elmira plant, where his 
services were invaluable, and although 
the company officials had several times 
told him, that on account of his declining 
health it was no longer necessary for 
him to do active work, as they needed 
him most for consultation and advice, he 
continued to carry the full burden of his 
position till the time of his final illness. 

Mr. Davis’ service as Superintendent 
of the bridge shops at Athens began 
when the industry was relatively new, 
and there some of the tools and many 
of the shop methods now in general use 
were developed and introduced by him. 
His ability to devise methods of doing 
gxood shop wark with simple and some- 
times inadequate tools was marked, and 
he always had some ingenious method 
ready when a difficult shop problem was 
to be solved. 

Mr. Davis had long taken a deep in- 
tercst in the commercial and social af- 
fairs of the community. He was prom- 
inent in the Masonic Fraternity and had 
attained the rare distinction of election 
to the thirty-third degree. (Prepared by 
O. E. Hovey, Asst. Chief Engineer, Amer- 
ican Bridge Co.) 
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Engineering Societies 


COMING MEETINGS 
a ELECTROCHEMICAL SO- 
CIETY. 


April 18-20. 
ton, Mass. 
high 
Penn. 


AIR BRAKE ASSOCIATION. 


May 7-10. Annual convention at Rich- 
mond, Va. Secy.. F. M. Nellis, 53 
State St., Boston, Mass. 


NATIONAL FIRE PROTECTION 
SOCIATION. 

May 14-16. Annual 
cago. Secy., F. 
Milk St., 


Annual meeting at Bos- 
\ Secy., J. W. Richards, Le- 
University, South Bethlehem, 


AS- 


meeting at Chi- 
Wentworth, 87 
Boston, Mass. 


MASTER BOILER MAKERS ASSOCIA- 
TION. : 


May 14-17. Annual convention at 
Pittsburg, Penn. Secy., H. D. Vought, 
95 Liberty St.. New York 
AMERICAN RAILWAY ASSOCTATION. 


May 15. Semi-annual meeting at New 
York City. Secy.,. W. F. Allen, 75 
Church St., New York. 
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OHIO SOCIETY 
ELECTRICAL 
GINEERS. 
May 16-18. Annual meeting 4 
burg, Penn. Secy., F. BE. s 
Ohio State University, Co 
Ohio. 
INTERNATIONAL RAILWAY FU} 
SOCIATION. ’ 
May 22-25. Annual convention 
cago, Ill. Secy., D. B. Sebast; 
Salle St. station, Chicago. 


AMERICAN SOCIETY OF MECHA. 
ENGINEERS. 
May 28-31. Spring meeting at 
land, Ohio. Secy.. C. W. R 
West 39th St., New York. 


AMERICAN WATER WORKS ASs: 
TION. 


June 3-8. 
ville, Ky.  Secy., 
River St., Troy, N. 

ASSOCIATION OF RAILWAY THE\.F- 
GRAPH SUPERINTENDENTS 

June 4. Annual convention at New 
York City. Secy., P. W. Drew. 
Line, Chicago, Il. 

NATIONAL ELECTRIC LIGHT Assi 
CIATION. 

June 10-14. Annual meeting at & ‘ 
Wash. Secy., T. C. Martin, 29 West 
39th St., New York. 


OF MECH4« 
AND STEA 


Annual convention at I. 
+ M. Dive: 


New England Water Works Associn- 
tion—The next annual convention will be 
held at Washington, D. C., Sept. 18 to 
20, 1912. 


Society of Naval Architects and Via- 
rine Engineers—The annual meeting wil! 
be held at’New York City, Nov. 21-22 
1912, concluding with a banquet at 
Waldorf-Astoria Hotel, on the 
of the 22nd. 


Brooklyn Engineers Club—A sort of 
employment bureau has been estab- 
lished by the recent appointment of a 
committee “for the purpose of bringing 
together those parties wishing engin- 
eering assistants and those looking fo: 
positions.” Anyone looking for an as- 
sistant is requested to specify what ex- 
perience he must have had, 
looking for positions are requested to 
state their experience and the salary ex- 
pected. No charge will be made for this 
service. The committee appointed is as 
follows: W. T. Donnelly, George A. Orrok, 
W.H. Roberts, J. C. Meem and Joseph 
Strachan, 117 Remsen St., Brooklyn, N. Y 

At the meeting of Apr. 11, Mr. Richard 
Schermerhorn, Jr., will present a paper 
on “City Planning,” in which he will dis- 
cuss general developments in American 
and European cities and the improve- 
ment plans for a number of cities in the 
United States. 


American Institute of Electrical en- 
gineers—The papers to be presented at 
the coming convention at Portland, © 
Apr. 16 to 20, are as follows: “Operation 
of Two Alternating Current Stations 
Through Parallel Circuits and the 
tribution of the Load and Wattless Cur- 
rent Between Them,” J. W. Welsh; “Air 
Gap Flux Distribution in Direct-Current 
Machines,” Charles R. Moore; “Princi- 
ples to be Considered in Selecting a 
Water Wheel Unit,” O. B. Coldwell; “Ir- 
rigation in the Spokane Valley,” L. J. 
Combcett; “An Underground System and 
a Few Developments,” S. B. Clark; “Al- 
ternating Current Systems of Under- 
grovnd Distribution,” S. J. Lisberger and 
c. J. Wilson; “Automatic Private Branch 
Exchange Development in San Fran- 
cisco,” Gerald Deakin; “Long Distance 
Telephone Transmission on the Pacific 
Coast,” C. A. Turner; “The Design 
Telephone Pole Lines for Conditions 
West of the Rocky i 


evening 


and those 


Dis- 


Mountains,” A. I! 
Griswold; “The Application of Automatic 
Electric Devices to Telephone Multip!: 
Switchboards,” A. H. Dyson; “Plant Ef- 
ficiency,” J. D. Ross: “Practical Joint 
Pole Construction,” J. E. Macdonald. 








